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PREFACE. 

THE late ingenious Mr. Thomas Simpfoa, who - 
ww^ one of the worthy compilers of the original 
Ladies* Diaryi fpealcing of the merit 'of th;it little 
book, fays •« that for upwards- of half a ccnturji, 
- this fmal! perfortnai^ce, fcnt abroad in the poor 
(drefs of an ;ilmanac (and that under a title, not caf- 
cuIatcJ lo raife the highefl expc6l:itions) has contri- 
buted more to the Rudy and improvement of 'the ww- 
thematic^, than half the books profjiTcdJy v.-ritten on 
the fubjcdl* The mod celebrated authors now among 
' us, have contributed to promote the reputatipa of the 
Ladies' Diary ; and the compiler thinks he may, >9^itli» 
*eut any. offence to trnth, yenture to pronounee» th;{t 
the mathematical part (atleaft) is, at this time, grc.itly- 
fuperlor to eVery attempt to imitate it, and Hot befo\V 
the notice of ihc bell judges.'*' ' 

' On this head I (hall not enlarge, a? the merit of this 
little annual performance is too wcil kno^vn aTivt nc- 
inowledged, to need any more particular dcclarauoafr 
t>f ic in this place* I (bail therefore only employ a few 
lines, by way of preface, in pointing out the motive 
for this publication of the diaries coilci^d, with the 
plan on wh!c1i it has been cdmpitftcd. 

The extreme fcarcity of the more early numbers of 
the diary, with the importance c,f the many curious 
particulars of which the whole confiffs, had rendered 
a colle^flion of the whole almoff inv iluabie. And as it 
had long been found almoit impoQibie to collect toge- 
ther any nuixjbcr of complete fees of themt it was 
therefore earneilly dcfired that, from feme one entire 
coUedlion of them, a rcpublicatioti might be made of 
the moft ufeful and entertaining parts extra^ed froni 
the whole. In confequence, fcvcral attempts were at 
different times made, by iome fpiritcd friends of the 
work, to collcifl a coniplete fct, arid to fumJli the 
public wlih aa ediuon oi iuch cxira^fls. Unluckily^ 

' " a 2 * howev.er^ 
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however, frotn variotts caufes, their attempts gene- 
rallf failed on being carried into exec utiom. AoBong 
the 'rci\t the editor of this colledioo, with iftach 
trouble at lad completed aa entire fet, with the fame 
laudable view; and hj the kind afliftance of foone 
friends, and the generous encouragement of the pub- 
iic, he hai been enable J in brii)g out tliii> cuinon at 
the fo long dcflrcJ wurk, from the beginning of it in 
the year 1701, to the end of the year 1773* including 
a period oi 70 years. 

Being aware of the difficulties attending the proper 
ciecDtion of this bufineis, both with regard to the na- 
tural abArufeners and intricacy of many parts of the 
work, and to the afcertaining of the bed plan and me* 
thod of conducing it;' before I began to print any part 
of the hook, 1 colieded toi;ciher all tlie nfiKlance, ia 
bf>th relpect*?, frosn ni.iny ingenious and leiirned gen- 
tlemen, who were well acquainted with tlie nature of 
the work, by whom I was lupplied with levcrai other 
corre^ed fglutionSt and from aJl their opinions con- 
cerning the plan or manner of prhuhig, Sec. I have 
been enabled to eztrad one which feemed to be the 
ieaft exceptionable of any, and according to it the 
work has been at length completed* Of that plan I 
ftiaJl now give a niorl account. 

Agreeably to the wifhcs of mofl people, the gr.nid 
out-line refolved on was, a l epublicaiion of all or mod 
part of the ui'cful and entertaining articles of the 
work, viz. all the mathennatical pares, and almoll all 
the poetical or enigmatical ones. In two volumes 
ther^ore I have included thefe'laft-mentioned parts; 
Itaving^ omitted only fome fmall things of leaftvaluei 
as rebuffes and paradoxes, with fome few of the leis 
elegant folutiui.s t>f the enigmas where they were cum* 
berfomly numerous. And in three volumes are in« 
eluded all the mathematics, both qneftions, foluiions, 
trads, and ccliples. And here folutions have becQ 
carefully fuppUed where they were wanted, the erro- 
neous ones corre^ed, and the ohfcure ones eitplained 
and elucidated ; al/o to the annual calculations of 
tdipfes are added accounts of the obfervations made 

t or 
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of the fame cclipfcs coliciVed from various pubUcAtions^ 
vrhich it was thought might be of ufc in ftiewing the 
degree of nearnefs ia the tables from which nhe calcula- 
tioDs had been made, when the computers were fnch as 
might be depended on : all which additions are printed 
in a fraallcr type by way of notes at the bottoms of the 
pages; fo that the text or work itfelf is regularly dif- 
pofed without any interruption from them. All the 
parts are printed nfrer the order of their dntes ; by 
which difpofiLion it ¥cry readily appears what each 
year's original diary confided of, and from which it 
might again be eafily recompofed and thrown Into Its 
original form. The running titles at the tops of the 
pages are fo contrived as to (hew both the parti'cnlar 
fubjie^ there treated on, the yenr't diary to which itbe^ 
lon-gs, the number of years it li f. o:ii the beginning of 
the work, and the author or compiler of tlie work for 
that year. From thefe titles it appears that the 70 
years in-clude a fucceiTion of five different authors, viz, 
Mr. John Tipper, the original proje^or and beginner 
of the work, from the year 1704. to 17 13 inclufivc; 
Mr, Henry Beighton from 1714 to 1744; Cap. Rob, 
Heath from 1745 ^753 » Mr. Thq. Simpfon from 
1754 to 1760; and laftly Mr. Edw. Rollfnibn from 
1 76 I till his death in 1773. Thefe are all the nominal 
authors that have conducted the work during the dif- 
ferent years of its exigence : but befides them there 
were ffime other perfons who have been at difFerenc 
times partly concerned with them in its management ; , 
fe it is faid that for fome years before the death of Mr. 
. Beighton, the mathematical parts were compofed by 
his friend Mr. Ant. Thacker» as being a. better mathe- 
matician ; and that for fome time before and after his 
death, the eui^matical parts were managed by his 
amiable wife. 

Of all thefe pcrfonages I had thought to have given 
here n fhort hi.'lory, as a proper appendage to this 
complete edition of a v/ork in which they dcfervedly 
acquired fo much honour ; but after many fruUieis 
endea TOUTS to procure proper materrals for fuch me«*. 
motrsi I hare been at lad obliged to relinouifli that 

favourite 
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favoui ite Jefign for want of fufficient papers relating 
to the lives of the more early coinptlcrs. 

It may be perhaps not imnecellary to obferve that, 
in a few iheets near the beginning of this work, the 
- original orthography aad other peculiarities of lan- 
£ttage are retainedj where they appeared to have pro* 
-cccded from defign ; but that ia the reft <rf the work 
throughout^ the obfolete fpcUiag and grammatical ior 
jiecur^ctes are moAly altered agreeably to the preTj^i^t 
ftate of 04;ir language ; and the propofing of a queftton 
in bad verlc, iias, in oue or two inHances which feeSMsd 
Jto require it, been turned into plain pro^e. 

Finally, at the end of the lall voluoie of poetry is 
adJed a lift of the fulie^s of al! the ^fgmns m chro- 
Jioiogical order. And at the end of the lad vokirae of 
'IDatheraatics, an alphabetical lift of •'^H the diary wri- 
fersi with the qoeftioa^ fubjoi&ed whkh each propofed 
and anfwered ; nn alfo, aa appendix, contaiatng addi* 
tional improved foiutioas to fome fev of the quellions, 
with corie^oat of the material erron which had 
efcaped notice in the printing, and which nisght afft^ 
the feaie of the readlnc:. Other fmaller inaecoractes 
are, by the editor^i fubiuUUd W ihe indul^eiice q£ tha 
jcwd44 rtJuUr, 
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1705 ^ ■ 

Of the Motlam^ of the Sun and Moon. 

^^Tp\HERE is is nothing more ftrange and fuprifing to 
I Ibrae pcrfons, than the various motions and appear- 
Jl. ances of the fun acd moon. To fee, for inUance, 
the fun rife foinctimes due eafl, and fet due wefl-, at other 
times to fee him rile and let a great way more northward, 
and at half a year atter a great way more fouth. To ob— 
fcrve the days to increafe one time in the year a whole ' 
houc in 15 days, and at. another time not above lo minutes '. 
v^Hif9m^ if^c& 4f timer and ibmettiOes to ftaod at a ftay* " 
Lii^viC^ td w ttid^mo^fis^edm^s tcr rife and fet;Rot above 
aquanter of aniu>iutMiflai^e'fi:om her rifing orfettingthe 
.precedent night, ^d at aaotiier time flie wilibe an hour and, 
anlialf diftsbce or. tifhe from her rifing or fetting the prece*" 
dent night. To fee her Ibmetimes fun, at other thnes gib* 
bofe, after that horned, then ag^n wholly to difappear, fome- 
fthes' t5. be eclipAd iii- part^ «t omer times totally ecHp fed r' 
Thefe appearances are very ftrange and unkccoun table to 
fiioft people J but to give' 'my fair reader fomc infight into 
thefe raylteries, I fhall endeavotir to explain the motions of* 
t'hefet>vo great lamps of heaven, and that by an inflrument' 
fery femihar to the female fc^j-Imean by the rim of an or-' ' 
jdinary ?|)inniii,:^,-\vheel. 

/ Suppofe then tiie outward or larger circle in the following 
* figure, to be the farther fide or edge of the wheel's rim ; the 

inward or leaft circle, the hither edge thereof: Suppofe the 

fuddle circle to be ^ line drawn round ihe middle of it, or 
^ . S ► dfc 
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fift if yoH pleafe the whcelflring tied clofe quite round the 
middle of the rim : and th9* thcl'e three circles are in the fi- 
gure one higger than another, becauic it could not be drawn 
otherwife upon paper, yet you muft imagine them all equal,' 
and that this is the upper or oiitftdc of the rim, (As for the., 
pricked circle we Oiall confidcr liiat prcfLntly.) 

Now let' us fuppofe a fly was in the middle and top of the 
rim at [a,) and it run with a regular and even motion towards 
{h, c, d, f,) and lb on till it run quite round the rfrn, in ju(l 
the fpace of a minute. Now if while, at the fame time, the 
fly at {a) begins its motion towards (b.c.d, &c.) ^ou turn 
the wheel about the concrary way juil four times in a minute, 
namely, towaido {h,g,fy i;c*) as you do in fpinning. It then 
plainly follows, that the fly will go about once whilft the 
wheel ruifs the other way four times, fo that when the rim is" 
turned once about, the fly will be advanced one quarter of 
the rim and be at (^,) wiien the rim has been turned twice 
about, the fly will be half way at (tf,) when thrice (he will be 
at r/;) when four times they meet again exadUy at {a), 

Ag^, if when the fly 
began to move at {a) and 

fp to the left-hand, you 
egan at the fame time 
to move the wheel -rim 
towards the right-hand 
or contrary way: And 
indead of turning it a- 
bout four times, you had 
turned it twelve times 
about in the fame time 
as the liy had gone a- 
buui once. (It matters 
not whether it be in a 
minute, or hour, or day, ' 
or month, or any other 
time, provided it be the 
£^me time exa^ly, that the fiy moves OQce about, the nm 
moves twelve times about the contrjiry way.) Upon this fuppo- 
iition, the fly, at the end of the firft turtiing about of the nm, 
will be advanced to (/»), a twelfth part of the circumference j 
at the end of the fecond turning about, it would be advanced 
to (^r), another twelfth partj at the end of the third revolu- 
tion, the fly would be advanced to (^Z), a third twclfdi part, 
or qiiarter of the circle ; and fo likewife at the end of fix re- 
Volutions of the wheel, the fly would be advanced to (c), half 
way, and ac the end of twelve returns it would coinc to [a) 
again; the fly conftantly and peipciuallv advancing in its 

Qm^^ mouoa oue way, as the wheel did lU (wxi'ter motion the 

other 
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other way. And the hke you may conceive if the wheel made 
30, 50, 100, 365, 500, or any other number of revohitinns at 
tlie lame time as the fly did one, it would neceirarily fall out, 
that at the end of tliat refpedive number, the fly would come 
to its place again, from wnence it firft fct out, and it matters 
Dot whether it began to move at U), or at any other place at 
hi r, <?, Sec. 

JLct us once more fuppofe another wheelllring ty'd about 
the rira of the wheel, the upper part at ^ to touch the edge 
of the rim at the fide next to you, the under part of the wheel- 
ftring to tottdi the edge of the rim fartheft from you at 
•aed then it would crpfs the wheelilring in the miadle of tl^e 
rira juft half way between top and bottom on each fide at (d) 
and {/,) (or which is all one at^^ and V«) And now if you 
fuppofe the fly to begin to move about the fecond wheelilring, 
tiea crofs-ways over the firft repreiented by the prick'd circle 
from S to ^mf^, and fo round to S again; and whilft 
the fly moved once round, the wheel was turned the contrary 
way any number of times, (fuppofe 4 or i% times) it would 
^finiih its revolution? juft ns is before declared, bnt with fome 
dilFerence to its former motion, as fhall prefcntlv appear. 

Just thus is the motion of the fun, moon, and phmets in tfie 
heavens. For the fun and ftars go by a * proper motion of their 
own from weft to eall:, as did the fly; and the whole heavens 
wirli fun, moon, and Hars, are carried the contrary way as 
tlit hand tuj ned about the wheel ; the fun moves fo flow, 
that while he goes once about in his own courfe, along 
the prick'd line one way, the heavens, are carried about 365 
tones the contrary way, and then he comes to thb fame place 
again : But the moon is fwifter in her motion, and runs round 
from weft to eaft, whilft the whole heavens is whirled about 
a7 times and a quarter, or (which is all one) in 17 days aud a 
quafteri 

But from this motion of the fun round the prick'd circle, 
arifes feveral appearances carefully to be oblerv'd, becaufe 
it fhews the reafon of many of thofe particulars I at firft men- 
tioned, viz. Let us fuppofe the fun in ^ going onward in his 
own flow morion towards S\> fo on to V^^vr\, &c. And 
the whole heavens carried about the contrary way once a day. 
It follows, that upon that day, which is about thefiith of 
June, be is neareA over our heads, and maketh the longefl 

B % * day 

r" ' ' " — ■ ■ ■ — ' ■ — ' - 

* Our author is not here to be under ftood to mean an ab/olutc or 
real motion \ he means oiUy the appaxent xnouon arifing from the 
leal motion of tlie cat ih. 

' t Our author having written before the change of the (Ijle, all hts 
dm» mud he underftood according to the •Id (lyle, and ml re^uiM 
11 dajt added to adapt them to the new* 
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-tflaywlth us, and then he rifes and fets very much tov/ards 
the north, nnd tlie line which he makcth in thehtavens that 

day, IS called the troplck ofCancer. 

^ In a quarter of a year after, he will be p-ot along the prick*d 
line to i^, and' then the days and nights are of cqnal length; 
and he riles juft in the eaft and fets in the well, and the line 
which he maketh in the very midil of heaven, is called the 
€quino6ial circle, and this happens about the 12th of Sep- 
tember, [and juft fo it will be half a Tear after when he comes 
to which will be about the ictli ui Ma. ch.] 

In a quarter of a year after, he is at will come down by 
degrees to , and then he is fartheft from us^ which happeitt 
about the xoth of December, and then the circle he feemi ta 
make in the heavens that day, is called the troptck of Capri« 
corn* and then he rifes and fets very much towards the fouth. 

The prick'd line, in which the lun is fuppofcd to pafs, is 
ciUedthe ecliptick, becaufe there can* be no eclipfe but the 
moon muft be in or very near this drcle; but the fun never 
goes out of it. 

The whole breadth between the outward and inward circles 
(which two mnft be imagined equal) is called the zodiack» 
"which is the only circle in the heavens that hath anv breadth* 
The diftance of any liar from the ccliptick or prick'd circlcj^ 
is called the liar's latitude, (eit'ner north or fouth as it hap^ 
pens to be either north or fouth f rom the circle) and the dif^ 
tance of any flar from the middle circle or equinoctial, it 
called its declination, (north or fouth as before.) 

Again, wlicn the fun is near the trooicks, as when he mores 
from H to he irfovlfes juft againw the motion of heavens^ 
ilnd ib is fwitteft in his motion^ and makes a greater ipeed to* 
ward's his journey's end; bnt then the length of the day and 
declination (or diflance from the middle circle) is but little 
ldter*dt But when he moves near the equino£lial> as from iff 
to tn , then he runs obliquely or crofles the heaven^ and then 
the days atnd declination increafe or decreafe cvry confiderably^^ 
but he moves butflowly towards his journey's end» becaufe he 
croHes the heavens from one fide of the middle to the other^ 
and this is one of the reafons why from noon to noon is not 
exatflly -24 hours, hut fometimes more and fbmctimes lefs. 

As the fun thus runs in a circle of his own from well to- 
call, in one year, fo dorh the moon in a circle of her own in 
27 days and a quarter the fame way; and the moon's circle 
crofTes the fun's circle in two points, juft as the fun's circle 
crofles the equin0(5lial in V ^^ud : But the diftance of the 
moon's circle, from the fun's, in the wideft place, is not quit^ 
a fourth part the diitance of the fun's circle from the equi- 
laodliaL Bur of this and of the various appearances of the 
moon. I have aot auw room to proceed* 

• ^ Ah 



Digitized by 



An E CL I p s B of the fun is caufed by the moon, who b a dark 
body» beiog ioterpofed or placed between the fuo apd us, and 
this happens when the moon is near one of the points whefe 
her circle croffes the ecliptick or fun's circle. Thus, fuppoie 

the earth, whereon we live, to be in the middle of the prece- 
dent figure at ©, the f.m at (/) and the moon at Here 
becaui? the moon at Y interpofcs, it takes away the lij^ln of 
the fuu £rom us j fuch will be the pofition of the fun and niooa 
upon May-day next year, 1706. It will begin to be darkened 
at 9 minutes alter 8 in the morning, but at 17 minutes after 9 
it will be the moft darkened, when near 10 parts of la of the 
liin's body will be obfcured, and he will appear like the firft 
appearances of the new moon. This will be a great eclipfe; 
W'c had a greater in 1654, but a much greater in liic year 
i6j2, when tiic whole body of the fun, within Icfs than 1$ 
minutes, was obfcured. 

An ecliple of the moon is caufed by the fun'a being on pne 
fide the earth, and the moon on the other, (near the ecliptick) 
and the (hadow of the earth falls upon the moon, (from w&ence 
Ae hath her light.) As fuppofe the fun in ifii , the earth in 0» 
the moon in here the light of the fun at falling upon 
the earth at ©, takes away the light of the moon at (f)^ who 
otherwife would reflet her light back upon us as at other 
times. 

There are zfrtzt many admirable conclufions to be drawn 
./rom the confi&ration of^ edipfes, but more of that hereafter. 



1706 

0/ the nature of an Eclipfe of the Sun^ and of 
that great Eclipfe which will happen upon 
May -day this prefont year^ with the exail 
time of its beginnings middle^ and end; re* 
commended to the obfervation ff tke curious^ 

THE mind of man hath aftrange propenfity, and eager third: 
after knowledge ; nor wiU he fpare for pains to gratifie. 
his curiofity ; he wBl traverfe mountains, valleys, woods and 
defarts; he will plunge thorough the vaft and raging ocean ; he 
will penetrate into the bowels and caverns of the earth ; nay, - 

feme will aot fiick to go to Hell benej^thjt to compals know* 
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ledge* But of sU the objeAs of our thoughts, there is none 
more noble, or give a greater fatisfadion to the mind, than 
the contemplation of the heavenly phenomena, the motions, 
periodical revolutions, appulfes, and other pafEcms and effi^dn 
I9tf the £xed flars and planets. This made the poet cry otit^ 
Ye facred mules ! with whofe beauty fir'd. 
My foul is ravifh'd, and my brain inlpir'd; 
Give me the ways of wand ring ll.irs to know: 
The depth of heav'n above, and earth below? 
Why flowing tides prevail upon the main: 
And in what dark recefs they Ihrink again ? 
What fhakes the fulid caith? what caufe delays 
The fummer nights, and Ihortens winter days? 
Teach me th' various labours of the moon, 
And whence proceed \li eclipfes of the fun ? - 

Drydem. 

lafl year I gave you an account of the true motion of the 
iiin and moon s2>ottt the heavens, with the¥arious appearances 
, canfed therebyt fiich as^the increafe and decreafe or the days 
' and nights, at their rifing and fetting, and of their eclipfes ; 
which things being rightly conceived, will be of great advan* 
tage towards the eaiie apprehending the followmg difcourfe 
ofthe eclipfe of the fun, which I now the rather undertake 
becaiii<rthere will be a very great eclipfe upon May-day neift^ 
^the like not having been ihcTe fifty years paft. 

Now ah eclipfe of the fun is when the moon (who is a daiic 
Opakc body> interpofcs or happens to come between the fun 
and us, and (hades or hides tlie light of the fun from iis, atid 
this is fometimes wholly, and then it is called a total eclipfe* 
and fometimes but in part, and then it is called i partile ccl^rfcl 
To conceive aright the true nature of the fun's eclipfe, you 
may provide or imagine a large hoop of two yards diameter 
or wide!]: breadth, cut off a third part from the refl:, and nail 
^ to the middle of this piece a Hick of juft a yard in length, tliat 
' *u"?^ ^^^^ ^ ^^^^^ ^^^^ without a ftring, and as you fee in 
. {J^^*wer part of fmure i. where/, f, c, /, reprefents the 
DOW or third part of the hoop, and K, r, the ftick. Suppofe 
• mw yott &w (or imagmed you faw) a very faii rainbow 
painted on the clouds (as is alfo in figure i. the upper part) 
t^e your- hoop, and holding the cndx>f the ftick at A to your 
eye* turn the hoop to the rainbow, and hold it fo tliat the 
hoop may feem to cover the r^nbpw, and hide it from your 

f^^^^ ^^'^^ ffi* (to which the hoop is 

taltened) a httle, tiiat the ho(H> may crofs, or feem to crofs thi. 

t\erTinLf' l^h,c,d,e, reprefents again. 

r^Lvl rr^^K^^^'"-^!!"'^ ^ A-repreltnS 

eye, (but here the Ihck^^ed to the hoop is wantingO 
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Now if you join, or fup- * 
pofe to join, the other _E 
part of the hoop to this, 
to compleat the circle, 
and if you imagine the 
rainbow to be compleat- 
ly round, and about 4co 
yards dillance every way 
from your eye, this will 
reprcfent to your fancy 
pretty near the true paths 
or circles wherein the fun 
or moon move ; and alfo 
the proportions that their 

• dillances bear to one an» 

• other. • ■ ^ 

For I. The place of 
your eye at Ky in either 
figure, reprefenis © the 
earth you Hand on. 2. The 
hoop reprefents the circle 
or path the moon moves 
in, who compleats her 
whole round from weft to 
eaft in about ^29 days and 

- a half. (See the laft year's 
Diary.) 3. The rainbow 
reprefents the path of the 
fun, being likewife a vaft 
circle encompalling both 

' the earth and circle of the 
moon, but a great way 
beyond it every way, and 
he moves round his circle 
once in a year. 4. The 
circle of the moon is not 

- jufl under tliat of the fun, 
but croffethitj'as you mull 
fuppoie it to do in fig. i. 

• and as it plainly appears 
' in fig. a. This place of 





^2. 







crofling*' 



• This is the Synodic al month, or time between one lunation and ; 
another, and U a days and a quarter longer than the periodical month 
mentioned in the laft year, page 3 ; this excefs is caufed by the motioa 
of the earth (and moon) almod a whole dgn during the time of the 
periodical month, and the moon mnfi: continue to revolve for thiSj* 
additional time co hting her to a conjuni^ion a^ain» 
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crolEng !d called the node, or dragon's head. Now had th« 
circle in the figures been corapleatly round, it would crdk 
again on the other fide, which is callcH the other node, or 
dragon's tail; the angle it makes at the cxo^ug y^Cf a, (NT 
•/ Cf C, fig. 2. is about 5 degrees. 

Thefe things being rightly conceived, it follows: 

1. If the circle of the mocm ihcI been juft undci the circle 
of the fun, then at every coi.junt^tiofl, or new moon, there 
would be an eclipfe ef the fun, (and at every oppufmon, car 
full moon, there would be an cclipfe of thx moon.) 

2. But the circle of the moon crofFing that of the fun, it fol- 
lows there can be no eclipfe of the fun^ but when the moon is 
in or near her nodes, or places of crowDg, as you may pl^nly 
perceiTe by the figures. For fuppoie the moon in /*, (m eitber 
£g.) the fun in and the eye at Q (or JT,) here the moon it 
ftbove the fun, or higher than he, and therefore cannot bin* 
der its light from us : if the moon had been at $, apd the fim 
at the lane thing would hapi^» for then the moon is Ipwer ' 

^than the fun, and fo edipfes him not : if the moon meets the 
fun when (he is near her node, fuppofe at and the fun at 
here ihe pa^eth but a little above him, and fo he efcapes an 
eclipfe. ViDt if when the moon was at if, the fun was at ^, 
here the moon would pafs between the fun and Q, and appear 
half eclSpfed ; but if the moon was in c, the very point where 
her Circle crofTes that of the fup, and fuppofe the lun at the 
fame time^to be at c alfo, then would the fun be totally eclipied. 

From whence it is plain, that whenever there is a conjunc* ^ 
tion, (or meeting of the fun and moon, (if it comes within the 
bounds of an echpfe) then carer the moon is to her node, the ^ 
greater will be the tclipic of tlic lun, and the fdi ihcr ihe is from . 
It, the fmaller will be,the eclipfe; but when (he is fo far iioni 
her node, or place where the circle crofles, that half the ap- 
parent breadth .6f the fun, ai^d half the breadth of the moon 
will not reach to touch one another, then there will be no 
eclipfe for that.conjuniSHon ; but if the conjun^on be when 
the moon is a great way farther from her node, (as it moiHy 
happens) then moft certainly there can be no eclipfe for that 
time. 

Upon May-day next, the fun, 'tis true, will not be totally 
eclipfed, but the centers of the fun and moon will be but 5 mi- 
nutes, very near, diftance afunder, and will be the grcateft 
eclipfe that hath happened thefe 50 or 60 years in our ifland j 
the time of the beginninp:, middle, and end tliereof, I will 
give you from the calculation of one of the greatell aftrono- 
roers of this, or perhaps of all former ages, as alfo the pacts 
of the globe the ihadow will pafs over. (See fig. 

Th« middle time of Uie eclipfe gf the fun, thiit h^pens 

May 
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May the fi -ll, 1706, will be in. the meridian of London at 

9ho. 42iriin. in the morning.* 

Til 6 vifibie beginning of the edipfe at London at 8ho« 
%$ min. 

The end at loho. 37min. and an half* At 9ho. }QnUD» 
about the middle of the ec]ipie» the diibnce of the centers of 
the fun and moon will be 5 minutes very near, and 6> will 
be of almoft 10 digits and an half from the fouth. 

The fiiadow begins to enter the difcus of the whole ^;irth 
altnoil in the nva wav between the Hefperidcn and C.iribee 
iflands, then tendinp; into the eaft, leaves the Canary iflands 
upon the left, and palTes through the kin;^dom of Morocco* 
Hence coafting tiie enftcrn laore of ahiioil ail Spain, it reaches 
Provence in France> near the port of Thoiilon. ' Whence tli© 
iliadov/ palfing forward, after being fprc.id through Piemont^' 
'and the country of Milan, defcribes the borders of Bavaria 
*an i Autbia, and then pafling over Bohemia and Silefia, ovcr- 
-ihadmvs almofl: half Poland and Lithuania. Hence being car^ 
tied by die regions of Mofcovy and Siberia> it flips into un- 
inown Tartary, and laftly above China it quits the earth, tlic 
%n being there totally obfcured in its fetting. But where thte 
^centers of the fun and mooa fall in together, the darknefs wilt 
«be like that of night, and the ftars wiabe vifibie for the Ipact' 
*of the one four and twentieth part of an hour* * 

Jffow t9 beheld an edipfe of the Sun ^without buri t9 the ejeu 

By Mr Pond,. 

TAKE a burning glafs, fuch as men ufe to light tobacco 
with in the fun ; or a fpedlack glafs that is thick in the 
middle, fuch a» is for the eldeil fight, and hold this glais ta 
the fun as if you would burn through it a pafteboard» or white 
.paper book» or iuch*Itke s draw the glafi from ifee board oor 
book twice as far as you do to burn with it : fb by dire^ hold* 
ing it nearer or farther, as you hs& fee heft, you may bcholi 
upon your board, paper,_ or book, the round body of the fua>. 
4Md how the moon pa/Ieth between the glais and the fun, da*^ 
t-ring the whole eclipfe. 

This may 'ft thou practice before the time of an eclipftf. 
'therein thou fhalt difcern any cloud palling under the iun; 
;or by another putting or holding a bullet or his finger's end 
betwixt the fun and the glafs, at fuch time (the ftin Aining) as 
thoi) holdeil; the glais,, as before thou art taught* 

IfliaU 



• Thefe times are a few minutes different from thofe given Tiy the 
author yenr, pi;^? ^ . The oblmcd VOBBtk X ihail^v^ ^WHV^ 
alox^ wilh the Qthcr cclip&«« 
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I (hail in my next give an account of the ecHpfe of the 
moon, and of fevcral admira!)lc concKifions thrit are to be 
drawn from the coalideratioa oi the edipib oi both tJbe great ' 
luminaries. 

*~" ^ . T" — 1 1 — n — ■ 1 — ' — I 

1707 

0/ the Pbafes and Eclipfes of the Mom. 

HAVING in my laft given yon an account of the nature 
of an ecltpfe of the fun, as al£b of that great edtj^ie 00 
May-day, it was my intentions to have been very nice m the 
obfenration of it, by calling its fpecies upon paper by a tt^ 
lefcope, and by fix concentric circles equidiiibmt from their 
center, to obferve the digits ecHpfed from time to time, and 
to liave corrected the clock by calculation from the fun*8 alti* 
tude, and to have infer ted my obfervations in this place : but 
the unfavourablcnefs of the weather fpoiled all my defigns^: 
however fometime thro' the cl ouds the cclitjfe v/as perceived, 
and, as near as could be ghefTed, at the very fame time, 
and in the fame appearance exadly as was there fet down, 
and as by the figure of it was reprefented ; the fame fide being 
enlightened, and the fun appearing not much unlike a new 
moon of 3 or 4 days old; and this was all the obfervation I 
was able to make. 

1 con-ie now, accordincf to my promlfe, to fpeak of the nature 
of an cchpic oi the nioon, and oi icveral obfcrvatioas and ufcf ul 
inferences, to be drawn from the eclipfes of the luminaries. 

Now an eclipfe of the moon (as I have already fliewn in my 
Diary for 1705) is cauled by the earth's interpofing or hap* 
pening to be exactly in a right Kne between the ftn and moon, 
Dy reafon whereof the Kght of the moon is obfcured by tl^ 
fhadow of the earth. 

To conceive this aright if you Imagme (or adlually put) a 
lamp or candle on one nde of the room, (fuppofe five foot 
high from the floor ;) and a looking-glafs on the mother fide of 
the room, (five foot high alfo from the floor ;} and if a fine 
thread was tied and ftretched out ftreight (or if you imagined 
a right line extended) from the middle of the looking-glafe 
to the flame of the lamp, ovcrthwart the room; then if you 
ftand in the middle of the room, half a yard (more or Icfs) 
on either iide the extended thread, (or imaginary linc'^ and 
looking towards the glafs, you may plainly fee the light 
of the lamp refle^ed back to your eye, (or to fpeak as the 
cuuinion people conceive it, you may fee the candle in the 

gla&t} 
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No. IV, Phases ajid Eclipse of the Moon* ij 

giafs.) And the like will happen if you place your eye tomi^ 
diftance either above or below the line. 

But if you put your eye or her^d jufl between the lamp and 

the glafs, (where the line or thread is) then wUi your eye or 
head call a fhadow upon the glafs fo that it cannot refle<5l* 
back the light, (or to fpeak with the vulgar, it will Hop the 
bght fo that It cannot (bine on the glafs.) [And the fame ap- 
pearances would happen if the eye remained fixed to the 
ftring in the middle, and the candle was lifted up and down.] 
Not much unlike this is an eclipfc of the moon, for the moon 
hath no light of her own, but the fun fliining on her, fhe re- 
liefs back his light, as the glafs refledls back the light of the 
candle or lamp; but when the taith happens to come jull 
between, then ii hinders the light of the fun from fliining 
upon the moon, or to fpeak more properly, the lhaduw of the - 
earth falls upon the moon and eclipfetjh her. 

But to make this as plain as pombie (and withal to account 
for the various pha&s of the moon, why fhe appears rounds 
^bbous,half-round,horned, andfometimes not at all :) Suppofe 
'infteadof a plain looking- glafs you took a glafs globe, and 
having it filvered withinfide, to make it a gjobular looking* 
glafs. Place this, inftead of iJie other, oppohte to the liunp or 
\ candle : fuppofe then in figure x. the fun {S) reprefented the 
lamp, and the little circle (<?) reprefented the globe looking- - 
filais, and that your eye was placed fomewherc between bom, 
luppofe at ( w.) Now looking towards (<?,) (if the eye was 
either higher or lower, or on the one fide or other of the ima- 
• ginary line between thcrn) then would the light full upon (<?) 
and refle<'-l: back upon (7;/) andhcdf the globe would be enligh- 
tened. But if the eye be cxa^^tly in the middle bciv. een them, 
then would the eye (hade the glafs 'vas in fig. 2.) and fo darken 
it. That is, it flops the light from (hin^ng on tlje glafs, and 
, fo it cannot refledl any back. (Or as I faid before, if the eye 
ind glafs remain fixea, and the light or lamp moved up and 
down, the 'fame appearances would enfue.) And juJl after 
this manner, is an cclipfe of the moon : tlie fun being on one 
fide thee.irth ^6) and the moon on the oi\\tT(e)i then if the 
earth doth not happen to be in the middle, as it for the moft 
part falls out, (the reafon whereof is (hewn at large in the lafl 
year's Diary) then there is a fial! moon to us that live upon 
die earthy and no ecltpfe ; but if the earth happen to bejuft 
between them, as many times it doth,, then there muH needs 
l>e an eclipfe of the moon (as in fig. 2.) 

From tne confideration of what hath been here faid, and 
vieitfing with fome attention the firft figure following, may 
fhe various pha&s or appearances of the moon be eaSly ap* 
prehended. 

^ For 
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For tbe globe glaft at {e) being round the light at (5) cafts 

its beams, or fhincs upon that half oppofite to it; for it mufl? 
Beeds ftiine upoa half, nor can it fhine either upon more or left 
than half, but always upon that half that is juil facing the 
lighc, the other half from the light being dark of con fequeacc^ 
I fay the hght {S) cafling Its beams upon (e) enh'ghtens that 
half towards it, fo to tlig eye that is in (;//) diredtiy backwardSf 
the whoh: iiaii is reAe^ed back* aiid appears perfedly rotmd 
in the edges. 

But if you order an afTillant to remove the lamp to (/^, 
then part of tl^e eniightcucd half to you at (///) is turned from 
you, and you can i^c but three parrs of it, and one (juarter of 
the darkened part becomes turned towards you. If ihe light 
is removed to (g) and then but one half, if to (/•) but one quar- 
ter, and if to {.7) then none at all of the enlightened half to 
you at (m) is to be fcen, it being from you ; and if it was re- 
mo vea on to (/', c, (/, f',) the light would encreafe to the 
eye pi.4ccd at {m) as it 4id decrcaie before. 




* • 



•^^This being rightly conceived, if inftead of the imaginary 
/Iampat(4S)yo«€QQceiTeit tobe the ibn, and ii for the globe- 
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0. 1.. Observations, (fr^*. from Eclipses. 

glafs at {e) you conceive it to be the moon, and for the eye at 
Ov) you conceive it to be the earth you iland on, the very 
fttaie appearances will happen, and confeqiiently the reafon 
of the various appearances of the nioon are, 1 hope, made very ^ 
plain without any farther expHcatton. 

But to return from this digrefTion to the eclipfe. If the 
eJtnh's ihadow covers the moon but in part (more or lefs) it 
is called a partile Eclipfe, but if it cover it m the whole, it is 
called a total EcHpfe. 

Such an Ecliplb will happen on the fixth day of April next, 
the beginning will be a httle before midnight, and will con- - 
tinue till half ao hour after three next iii(»'mng, as fol* 
lowetlu 

,AprU the 6tli« 1707. 

ho. min« 

The beginning of the eclipfe will be at 11 40 > m<»ht^ 
Beginning of totdl darknefs — • 1^45) * 
The middle of the eclipfe — i 
End of total darknefs % 24 / aextniormng. 

End of the ccUpfe — » ^ — ^ 3 519 J 

Total duration will be — 3 49 ? And thus much 

Total darknefs will continue i 393 of this eclipfe. 

: Ob/ervathm^n Eclipfis of hibiumiruirfesm 

1. The fan is very feldom, but^ the moon often totally 
^Ipfed, yet in the whole, the ectipfts of the fun are the 
more frequent of the two* 

2. The beginning and end, and quantity eclipfed, of an ' 
eclipie of the moon, is feen from ail parts of the earth (where 
it is confpicuous) at the fame moment of time (aitho* under 
drrerfe meridians :) but in eclipfes of the fun it is not fo, bet- 
ing at the fame moment of time feen leis in one place than ' 
another, and lafting in fome places ihorter, in others longer^ 
and in fomc none at all. 

3. The hcc^inniBg of an eclipfe of the fun is on the wellern . 
part of his hmb, wh^'rh part is alfo firlt rellored to light, out 
in an eclipfe of the .mogo, it begins and ends on the ealtera 
limb. 

4. Total eclipfes of the moon are made fometimcs in a lon- 
ger time, at other times quickly: but total eclipfes of the fun 
are all without delay. ' ' 

5. The moon in total eclipfes is fbmetimes quite lofl, but 
at other times it ihines very plainly with a red colour, either 
in whole or in i)art. * 

" The ufis of 9 or conclufions drawn fronts Eclipfis* 

X. The courfe of the moon would not truly be known with 
out edipfo, by rcafoA of her paraUaK« 

C ^..Thc 
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ft« The fun is both higher and greater than the moon. 

The earth is mater than the moon, hot Icfs than the fiiD« 
4* Both fim and moon are fpherical^ unequally diftant from 
the earth. 

5« The fun is the fountain of all light, but the moon is but 
a borrowed light from the fun. 

6. From ecTipfes are found the difference of meridians or 

longitude oi places. 

7. Fiom eclipfcs of the fun and moon, a reafon is found of 
nieafuring their dillanccs from the earth, as alio of the magni- 
tude and proportion that the fun, moon, and earth have be* 
tween the mfelvcs ; which otherwife may feem impolllble. 

By tiieie wings it is the mind of man Hies up into the hea- 
venly theatre, and by thcfe charms (as the poet faith) draws 
4lowa LiiL. iuTi <iud nii^n iioiu heavcB to earth* 



1708. 

0/ the Ftokmaick Syjlan of the Umvcrfe. 

HAVIKG in my former Diaries explained the motions of 
the fun and moon» as alfo the nature of their eclipfes, 
vdth the reafon why the moon appears in fo many various 
(hapes in the fpace of one revolution ; I come now to i^ak oiF 
the other five planets, viz. Saturn, Jupiter, Mars, Venus, and 
Mercury: but before I proceed it will not be amiis to explain 
the fyft^''^ univerfc. 

There are various opinions among the learned concerning 
tliis difRculiy, but the mod prevailing are thefe two, namely, 
the Ptolemaicicy and the Copernican, both which 1 fhall now 
explain. 

Ptolemy, Ariilotle, and others licld, that tlic earth is the 
center of the univcrfe, which remains fixed and immoveable, 
arid the whole heavens, and fixed ftars, move round her in 
tliis order. (See fig. t. following) 

The planet that moves in a circle or orbit, next above the 
earth, is the moon ; next above her moves the planet Mer- 
cury ; next above Mercury, at ? p:reatcr diftance ft'll from - 
the earth, doth the planet V"?nis rau. c; and fliil in a higher 
orb moves t'jc gloriouis luii; thi! pUtnec next above the luo is 
M.ii^s and Jupiter moves Itill ir* an orb or circle, extended 
every where beyond the orb of Mars : Laftly, the fartheft of 
aU liit placets irom the earth is SaturOi and l;e move.'? >n a 

larger 
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larger circle than tlieni aU. Above tlieie planets^ a raft diftance^ 
are the fixed ftars^ asd above the fixed ftars, is the primum 
mobile and empenal heayea^ And this i» the PtolonaidL h j- 
^ potbefis^ 




Of the Copernican S^m of the U niverfc. 

THE Copernican fyflem malef the fun to be the center of the 
uoiverfe, (as in the followiag fig.) round which (in the 
order there fcen) are the orbits of Mercury, then that of Venus, 
then that of the earth, with that of the moon about it ; then 
thofe of Mars, Jupiter, and Saturn, one above another, and 
about the two laft the fniall circles, that their attendants or 
fatelhtes march in, of which more aaoo ; and above all thcfe 
the fixed flars, &c. 

This is the order of the heavens, according to Plato, Arif^ 
tarchus^ Arcjiimedes, and other ancients; and after it had 
been almofl: quite forgot for many ages it was revived by Co- 
peroicusa. and is now almofl univerially icccivuL 

C a • However^ 
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However, both thefe hypothcfcs do equally folvc the doc- 
trine of the iphcre, the iii il being the lOQU caly ioi beguui«rs» 
but tiie Uiter die more ratiunaL 




' Biit fince theie hypothcfcs have been received in the world, 
the later ^xQnoipers have, by the help of the telefcope, found 
ent many l&rprivipg appearances, which I (hall let down 9iore^ 
patdcnlarly in die order as they lie is the heaTcns, begiAniDg 
. wkh the appermoil, and ib deicending down to our earth. 

And firft. for the fixed Aars: that whitifh band er zone» 
jdiat encompafTes the whole heavens, eaUed the Milky-way, 
and of which the ancients could give no tolerable account, is 
found by i^e tekicope to be no other than an heap of TCfy 
. ^all ftars> thickly fet together ; which by their great di^^ 
.tance» pnallnefs, and clofenefs. appear to the naked eye, «s 
one united whitifh cloud. In Hke manner the Pleiades, or 
Seven Stars, tho' (faith my author Mr Molyneux) fcarce more 
than fix appear, are found by an ordinary glafs, to be nigh 
forty; and Dr Hooke, in his Micropraphfa, faith, that with 
a twelve-foot telefcope he plainly difcovered 78 in the fame 

a&eriio^i. of mx iefs than 14 feveral magnitudes, the bigg^il 
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whereof IS not accounted greater than one of the third mag* 
oitade. And in the iingie confteUation of Orion» the telefcope 
difcovertf more ftars, than the naked eye can number, in all 
the heavens; and there is fcarce any corner of the heavens fa 
dark but the telefcope being turned towards it, defcries mul- 
titudes of glittering fpaiiglcs therein. On this account the 
feed of Abraham, th it was to be made munerous as the liars 
in the firmament, may yet f or ought we know) admit of pro- 
pagation thro* many future ^erations^ before it comes up tci* 
Its limits. 

From the fixed ilars let iis cnntrad our profpe(51, and in * 
vaft, long, and alipoft immeufe coarfe homewards, we firft 
meet wiiii Saturn. By his flow motion he takes ftate upon, 
him (being near 30 years in w.iikmg round ilie heavens) ns 
carrying about him foaicihing mare weighty than ordinary. 
But the Ihort fight perceives nothing thereof, and fees nothing, 
but & plain round globe, all his equipage and attendants are 
hid mm bur view, till iurvey*d more eloftly. with thd te« 
leleope, and then benold a mighty ring, paralieito the.ec|uator», 
'bright as the planet^s own face, encompafnng.ronnd.hi8.body.: 
but this is not all his equipage^ibr.beiides this 4;hroua of lights 
^s- majeftidc planet is conttantly attended by a guard of five 
iatelKtes or moons, that foUow.iiis motiotti^tod dance,roun<fc 
him. continually io a circle. 

J^iter next prefents himfelf, hCi encnmhred than Saturn 
yet not wanting a courtly train ; for,tho* his guards are but- 
four in qumber, yet their fize and brightnefs fhew their flrength^ 
and their quick motion round him inews their diligence. 

Galileo (who invented the telefcojx:) was certainly. the? firH 
inhabitant of this globe that ever faw them, and how ftrangely 
was he furprized,. and ftruck with wonder, to fee four little 
moons dancing, round Jupiter, that from their firfl creation,, 
to that lucky moment^ had never llruck.the eye of any mortal 
inhabitant ot this globe before. Were thefe then made fof. 
the ufe of poor man, from whofc knowledge thefe were con- 
cealed for 5000 years together? Vain man ! that thus pre-- 
fumeft to coiUiiie the dciigns ot the Almighty to nufcrablc dull 
and afhes,. when his infinite power can make .millions oi intel- 
ligent beings, taferve and praife him*. 

fiefiderthclii four Kttu moons : about Jtipiter, the telefcope 
dlicovera that, there are about his body feveral brighter and 
darker parts like broad belts. OF zones, almoil parallel to the.t 
ecliptic; as alfo a ^^t^fbund in,him> by^which^'tis mauifcfti 
that Jupiter turns round his own axis^n tne fpace of about so 
kours. A very ftrcmg- argjuxnent to -prove that our earth may 
do fo likewife, fince Jupiter who is ib confiderably bigger 
than the earth, has a motion much more quick than ours ini 

a4.b9ux9». HcmQTCS 4bQut the heaTcas^ia about u years. 
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Mars offers himfelf next, who trufting in his own flrcngtb 
is attended by no guards ; he conapieats his circle in 68 7 days ; 
but the prying telefcope difcovers in his face, fears, fpots, and 
ruggednefs, by which the ingenious Caliini has determined^ 
that lic turns on hif* own axis, once in about 24 hours and 
three quarters. But however furious his beams are, he is be- 
holden for them to the great foantain of light, and heat, the 
fun, which is plainly vi(ible,1irthaty when be is in hit ouadra- 
tttre» with the iufi> ^uad in his perigseoo, he may be ieenal* 
moft bifeded, and to increa& and decrea& in light as our 
moon (bat never fo much as tobe horned as the odier inferiors.) • 

The glorious Sun doth nextprefent itfelf, in whoie bright 
'face we can hi;ardly expei^ to nod daik fpoo; yet fuch there 
are» and frequent too. 

Scheinerus has publifti'd a large book in folio, of nothing 
elfe: the only dik'ovevy that ha? been made by rhefe fpots, 
is, tliat the fun turns round about his own axis in the fpnce of 
55 davs and a quarter. Formerly one fhould ieidoin kc the 
fun's face (no more than riow our brighter beauties here beiow) 
free from one or more ijkck patches, but now (as if they 
were grown out of fafliion) he feidom wears any, one in five 
or feven years hardly appearing; as if now he j)ui: ihmi on, 
more of neceffuy to cover an odd pimple, thut ni iy other- 
wife disfigure his countenance, than to adorn his face : how 
£ir the fair ^sx (hould follow his example, 1 dare not venture* 
to determine; but from them we naturally fadi to Venus* 

Venus, the brighteft planet in the heavens^ flie fears not 
{bmetimes,. even at noon-day^ to diiplay her beauty, and in. 
this armour repofmg an entire coafideilce, performs her courie 
alone, and free from all other attendants, in 225 days. 

Mercury's wit and quicknefs fecaresr him; therefore he has- 
no train, but generally ihekers himfeff undes the beams of hi». 
poter.t lord, the fun, and performs his circuit round him iiv 
about 88 days. But both thefe inferior planets are found by the 
telefcope to inaxafe anddecreafe as our moon ; for fomctimes 
they appear horned, fometimos hair enlightened, fonietimes 
gibbous, and fometim^es full, even on, or nieh th}^ conjurK^lion 
with the fun : by which it is manifell:, the Ftoie maick iiypo- - 
thefis is falfc, w hatever hvpotliefis is true. 

And th.ur, at ktl are wc anived at home to contemplate 
onr neighbour the Moon, which we may call our own; for 
ai die fatellites about Saturn and Jupiter move about them^ 
fo moves the moon as a fatcHite about u^. By the telefcope 
we di^in^ih in the moon^s countenance, an admirable dif*^ 
ference o# parts, both for (hape and colour; the (^eattr parts 
reiembling our ieas, lakes, rivers, iilands, penui&las, and 
oontinents ; the leffer ipots re&mbling mountains, hills, and 
v^ey»; but whedm -die meoivis ianabited or not ffiU ad« 

. . mits 
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nuts of varioitfrdii^iites, tho' beHered by the moft iogemotts 
fo to bet 



1709 

Of the Nature and Motion (f Cmetr. 

COMETS, or blazing ftars, were by the ancients taken 
to be nothing elfe but vapours and exhalations, or fuch- 
Kke diflipabk matter : But by our late aftronomers (aod 
that more truly) they are found to be a fpecies of planets, 
tli it revolve about the fun in eliptieal orbits, whofe pe nodical ^ 
times and motions, are as confiant, certain,, and regular, as 
thofe of tlie planets. The eliptieal orbits are fo very oblong 
' and exceatncal, that they are but little different firom para* ' 
boIaX and m^f^ be coisfidered^af ibdi.. 

Aifo theincliiiatioii of the pl^ni of die planets, are at moft 
not aboye five or fix degrees dt&reot from the plain of the 
eclipticks yet the plains of comets are exceeding ▼aribus^. 
^d are at all imaginable aneles of inch'nation with one alio* 
tiicr, and with that of the ediptick. 

Likewite the coui^ of comets in the orbits is not deter* 
mined one wa\% (as is that of the planets from weft to eaft) 
bnt indiffereo^Y ; fome of them move one way and fome ano* 
ther : for fometimes they move from eaft to weft ; fonaetimcs 
from weft to eaft; ibmetri-nes from north to fouth ; other times 
from fouth to no4'th ; and fometimes obiiq^ucly between any 
of thcfe ways, according as the fituation ot the plains of their 
orbits, and the direction of their courfes tog^-ther do determine. 

It is obferved, that comets in their deicent to, and afcent ' 
from the fun, pais quite through the planetary fyilcm, as by 
the cnfuing figure may plainly appear; which elFcdluaiiy con- 
futes the notion of folid orbs, winch fome of the ancients ib 
• fondly conceited. 

Some comets approach in their perihelia, fo very near the 
fun, that they muft be prodigiouily heated thereby, and this • 
to fuch a degree, that they may not be intirely cold for many 
years. Thus, the laft famous comet in 1680 and 168 x, at its 
fieriheGoD on'the ei^ith day of December Mo, fufteined a 
degree of heat .twenty eight thoafand ttm^ as great as that 
we feel widi us in iummer; or about two thoufand times as 
^intenie as is that of a red hot iron. So that by Sir Ifaac 
Newton's calculation, if that comet was as b^ as our earth, as 

denft 
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denfe and ftiiid m won, and were throughaut equally heated 
to the foreincntioned degree, 'twould fcarce, m our air, be 
fiillv cooled iir fifty thouland years: fo that it cannot conuft 
of vapours and exhalations as the ancieau thought. 

'Tk, o,Ur fiHem, 'odth fie manner of a emneft depart»rt 
ff!!! and descending Umards tie Sun. 



f&rttngfrmtb^ \ 



|4 ^ Comet de- 
fcending^tmard^ 

the Sun^ 
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The ingenious Captain Hally faith, that the comet which 
appeared in 1682, will probably appear again, in 1758, being 50 
years yet to come. But by a c ireful review of the hiftory of 
comets, I have, witli no fmall pains, endeavoured to find out 
the tiiwes of the revolutions or feveral of them: and if the 
hiftones I have pcrufcd are true, there wiii be feveral ap- 
pearances of them, before Uiat dine; nay, 1 aixi aimoll pcr» 
iwaded 

. That one (or more) comet or blaziag ftar. Is now aear 
hand, or Xome ftraoge ^ppwcmct 10 'the heavens.* 



17 10 

Of . the Fisted Starts 

s 

T^AinWO in my formef XHaries, gifCfi*«irfteeoiiiit of^he 
*fX fim, moon, aild* other ^hmaty ; ^ the yarious.' iVfteqfs 
of the heavtnsi of the woBodrfitI diieoveries' nulde by the 
^elefcope, of the Arflenis ;6f the eomet9, and &f the p^movi 
land airciftions of tne waridring ftars,^ I eom^ now to treat of 
the fixed, ftars^ and of their Ttrioto magohiides, diftincei» 
Bnmber, and conftallations. 

Ail thofe glittering (lars (exeept jeren) which we fee be« 
'ijpangHngthe firmamcntof heafeo,. and encircling the terref- 
trial orb at unmcafurable diftances, are called fixed ftars ; for 
thb* they fecm to roll about the earth in four and twenty 
hours, yet they keep the fime dill-ances from one another, 
and from the eeliptick, they rife and fet uj on the {\\mt points 
of the horizon, and pafs the meridii^n at the fame altitude, 
and are as if they were fo many lucid points £xed to the ce- 

leitial 



• The above difcourfc and predic5l:lcn of onr author feems to have 
had very fuOicicnt grounds tor a foundation ; for, when he had pcr- 
ctfiredfrom DoBor Hallfs AftronomU Cmctk^ Synopfis, or othcrwifc, 
that at leaft fourteen comets had been obferved in difoent yean 
throughout the iircceding century, he needed no witchcraft to aflert 
thaty^vm/ would apftear during the next |o yean; and acedrdinglj- 
many comets appeaned during that time (as we iball remark in their 
refpeiStive Ttars as they occur In courfe), aud among the red Dot^r 
Hally *s aniwered very well according to his prcdidkion. Our author 
however docs not fcem to have had the pleafure of obfervin^ the 
accomplifhmcnt o£ his predi(5lion, as lie died in 1713 or 17x4,. aoul 
I lind no accouuts^ of any more comets b^iore the year 1717. 
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ielHal ErmamcQt> for which reafan they are called the lixed 
itars. 

The number of thtra which nppear to ihr naked tye, ac- 
cording to the ancient aftronuniers, are 1C22. But fince the 
tdefcope hath been invented, they arc found to be innumerable. 

Their diflances from us are incredible, being according 
to the comiMitatiaD of our modem ^ftronoiners, fo far on^ 
that if from one of the biggeft (lars, (which are fopooftd t« 
be the oeareA) a bullet was Aiot out of a canoon, and to con* 
tinuc its utmoft iwiftoels till it arrived at our earth, it wouM 
be little lefs than feven hundred thoufimd years in its jour* 
fiey, before it could reach us. 

Their magnitudes are no lefs amazing, for according ta 
Caliileus (whofe account is much Jefs than fome others^ the 
body of the lealt iUr is above nine hundred thoufand millioQB 
of times bigger than the globe of the earth. 

But to wave at prefent thefe nice fpeculations, and to come 
to particulars more obvious and certain : Let us fuppofe oiir- 
felves in an open plain, in a curious clear and charming night, 
viewing the befn-inj>lecl heaven?, and beholding the wondrous 
works of the Alinighty; we cannot but obferve ftars of dif- 
ferent bignefs, and of different lull re and glory. To diflin- 
guifh thele from one another, the ancients divided them into 
iix degrees of bignefs or magnitude: thofc that you fee the 
bi;-;gL!t and brightelt of the whole firmament, they called 
(hirs of r!ie firf^ magnitiicie; thofc that you fee of the next 
jiitcfior bigncjs and brightnefs, tlu y called ftars of the fecond 
magnitude; thoic of the next dcgice, ihirs ui the thiid mag- 
nitude ; aad fo they graduallv decreafed to the (ixth magni- 
tttde> which are the imalleft itars of aH ^ now to many of the 
mod eminent fiars, the ancients gave particular names, call- 
ing one Aldcbaran, another Rejgttlus, a diird Kigel,. a fourth 
Ardurvs, a fifth Procyon, a fixth Dubbe, ana fo of many 
others of divera magnitudes^ giving names to about fifty ftacs 
in aH. 

To have devlfed names thus for every (lar» would have 
been very troublcfome, if not impoifible: to remedy this in* 
convenieace therefore, they feparated the ftars into divers 
parcels, ibme more and fome lefs ; and formed them by , their 
imagination, into the fhapes of men> women» birds, oeafts, 
and the like ; which ferved thera to as ftood purpofe,.as if the 
appearance of thofe fhapes were viflbfe in the heaven? ; for 
by thefe images or imaginary creatures, they came to kno\v 
and name the ftars, as difHniftly, as if they were called by 
particular names ; and after they came to bL; more accurate 
m aiironomical obfervations, thev put down upon paper, the 
true bearing, dlftance, and magnitude of the ftais, and adu- 
>JIy drew iibout them the ihapes as they before imagined 

tkeoi. 
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them in the heavens : and thus tbey parcelled out all the via- 
ble Itars into * 48 confteilatioDS or parcels, iz whereof were in 
the middle of the heavens, encompafling it about like a girdle. 
^vh]ch they called the 12 fi^is, (in which the 7 planets 3wav« 

move) ai conltellations or images they parcelled out towards 
the north part of the heavens, and 15 towards the foiith. to 
%vhich the moderD aftronomers have added la more in the 
fouthern hemifphere, unfeen by us. 

But that my Fair reader may the better apprehend mv 
meamng, I fhalJ delcend to feme particulars. Not far from 
the north pole, the ancients parcelled out 7? ffars, whereof 7 
arc of the fecund inagnliude, 5 of the third, 8 of the fourth 
J2 of the fifth, and 5 of the fixth magnitude, and formed 
about them the ih-.ipG of a bear, and called this conflellatioa 
by the name of the Great Bear, fto diftinguifli it from ano- 
ther conftellation cf 10 fhirs, Ivincr near thcfe, called the 
Little-Bearj^which being put down upon paper, in their true 
Proportionate diitances and magnitudes, as thev are in 
the heavens, with the image drawn about it, will appear as 
ID the figure vmrhd on the celeftial globe. 
, From which figure the ftars in the heavens maybe eafiiv 
known, and diftmguifhed, the one from the other/ 

Thus there is the ftar at the end of the tail of the great 
bear, the Itar in the middle of its tail, and the fbr in his rump 
which hasa diflm(ftname giVen it viz. Alioth, (as alfohath 
that (tar in h s back called Dubbe); the lower ftar in his hin- 
der foot, and the flar in his mouth or under jaw ; and fo of 
the reft, according to the places or parts of his body wherein 
they are polited. r . 

But thefe fevcn more eminent fbrs (all of the fecond mao;, 
mtude) are by feamen feparated from the reft, and made a 
conftellation by themfelves, called tbeWain or Charles's Wain 
whereof the two lower ftars are rlie pvo wheels, the two ftars 
above thefe are the waggon part, and the other three ftars 
the ilifee horfes (or oxen) to draw it; wherer>f one is the 
^thiU-horfe (or liie filler) called Aliodi, the middle-horfe, and 

the 

* The number of conadhitlons now In ufe are 77, -viz. the 11 fims 
or conatrlhuions of tlie zorli ^r, 28 conftellattoiis on the north of it 
and on the fouth. Many ftra^j.'n^ or nnfc^rmed ftars having been 
reduced into conftcllations by modern aftronnmer^. 

I'he number of ftar«^ alTo now put upon the conft^UatJons are 
more in number than thofe mt n tinned by out author in ^tr 
coorfe, as I fliall ihew at the end of it. 

In perufinir the defrriptiona of th fe conftdlirJons the rpuJrr 
oufht to have at hand a celcftJal gloSc; and c m,. ;.;. , eh con . 
ftcllation and ftar tliere with its defctipttoii here, wiU Wei* a verv 
j«a idea of it$ form, fituation, &c. ^ ^ 
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the fore-horfe of the wain. The imago, [)Iif>ure, orfliapcof 
tliis wain, you may cafily torni in your own ini L* .inLition. 

The Kai theft two iLirs from the end ol the tail of the great 
h'Mr are by our feanien callcti tlic p^uards ; for by them ilicy 
the flar at the end of the tad oi the iitile bear, called the 
pole liar ! Thus, if vou look upon thefe two ihrs io the hea- 
vens, and extend a line in your imagination from the one to 
the other, and fo continue n in the heavens about five times 
the diftance of thofe two itars, you will meet with the pole 
ftar of the Tecond magnitude; or the end of the tail of the 
little bear (of mighty import to the ftjamen) or by fome 
calLd the fore-horfe of the little wain, from whence you will 
eaiily find the 7 flars of the Httle wain, being in tne fame 
fhape as the greater wain. [But the ancients added 3 ftars 
more to thefe 7» and formed the coaftellation into the lhape 
of a little bear, as I £ud before. 

A little behind the tail of the great bear, are another parcel 
of flars, which the ancients drew into the image of a man, 
and calicd this conftellation Bootes, or the driver of Charles's * 
wain. He is alfo called Ardophylax, the keeper of the bear. 
There is another flar in the border of his garment, of the 
firft magnitude, fevcrai times mentioned (with other ftars and 
conftellations) in the holy fcript\ires, namely. Job. 9. 9. Job 
38. 32. and in Amos 5. 8. It is called Ardlurus, which in the 
hebrew fignifies a congrep;ation or gathering together, fuit- 
able to the exprcflion in Job 38. 32. Canfl thon guide Ardlurus 
\vith his fons ? that is, with all the other liars that make up 
tlvit conftcllation. 

Any of the ftai-s of this conftellation may be known as in 
the lafl: for I fhould fay, the flar between his hook and his 
head; that in his clieck; that in his girdle; the lowermofl in 
his leg; the middlemoft in his knee; the uppermoft between 
Ari5lurus and that in his knee, <S:c. vou can eahly point them 
out, and know them as Jiilinclly ii each of them had a par- 
ticular name. 

Another company of liars that encompafs the pole of the 
ecliptick, and lie difperfed in various places, the ancients 
formed into an image or conftellation called the Drag^on^ 
wreathing and twifiing itfelf betwixt the two bears : It is a 
notable conftellation, having ftars in every one of the la figns, 
and the pole of the ecliptick is in the very middle of it. It 
hath one flar of the fecond magnitude, being the lafl but two 
in the tail. Another (lar is called Rafabcn, being a bright 
ftar in the head of the dragon, famous for that the ingenious 
Mr Robert Hooke, Fellow of the Royal Society, made ufe of . 
this ftar, to attempt the proof of the motion of the earth 
by obf^2rvation, \t\ 1674. Where he obferved (as the Reve- 

rmi Mr Flaoaiked hath diverge times Itnce) a parallax of 

she 
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the earth's ftimiiai orb, which infisillibly proves the motion 
of the earth to be true^ according to the do^ioe of Coper- 
nicus.* * To gire one inftance more: 
' Sehind the neck of the dragon, the aneients formed ano- 
tiier cmifbeUation of ftars into the image of a fwan. The flar 
near the tail is of the (econd magnitude, and is called aridef 
or arided; and near the flar in its breaft a pew ftar appeared 
in the year z6oi, and after Ibme time di&ppeared. In the 
year 1658 it appeared again, andlikewife m the year 1670, 
and fo It continued appearing and difappeaiing feveral times; 
it was a liar of the third magoitude, and at this time wholly . 
difappears. 

The flars in this (as in the other conflcllations) are eafily 
known and diftinguilhed, if you obferre about what parts of 
the head, neck, breafl, wings, tail, &c. they are placed* 
Wiiat their magnitudes are, &c. 
And thus you fee the method made ufe of by ihc ancients, 
• to diibnguilh and name the greatell part of the villblc ftars in 
the firmament, by forming mofl of them into images and cun- 
ftellations* - . 

Thire are fome few of the lefier flars, which codd not / 
convenSentt^be broughrintQConftelladons, whidi they called 
informes, or unforibd fbirs', inch as the fix fmall mrs be- 
lieath the great bear; and the three ftars before its head, the 
t^o fmall itars by the tail of the dragon, and divers others: 
yet thefe are alio eafily jcnown bv their fituation, didance 
from, or neighbourhood to the connelkdons near which they 
are placed, or to fome parts of them. 

I am perfwaded that nothing can be more diverting to the 
fair fcx, than to be able to know and name the condeflations 
and ftars in the firm anient, and to point them out to her fair 
companions in a ferene clear night; faying, (for mftance) 
** Look yonder, madam, that great ftar of the (\ri\ magnitude, 
** is called the buH's eye, that clufter of little itars near it is 
in the bnlPs neck, and calltd tlie pleiades ; that ftar oT the 
** fecond magnitude, is the end of his north horn; and that 
** of the third magnitude is the tip of his loath horn. Lpok 
yonder is the great warrior Onon. This conftellation is 

" men- 

, I • ■ I. .il.li — ^1. ■ T ,^. t i l - 

m 

* Unfortunately for our author, and the great aflrononu-rs wJieie 
anthoritics he quote?, the change of place of the fixed ftars hath 
been difcovercd linuj by DoHor Bradley, to be owing toother c;iufe^y 
^Iz. the aberration of the rays of light and the libration Of the 
earth's axis. The parallax of tlie eaitVf orbit not amoiuidng to 
one iceood, and is exalte tmpercqitible to all inftnimeats. 

But this mtftakc docs not however invalidate the Copermcan mO* 
lion of tke eaftli» that being-Aii^^^^catly pfoved by otfafi neans* 
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meotiOiltdt with the plciadts aod otli^rs, in the book of 
^* Job, cap. 38* Thoie three ilars of the fecond magnttudct 
is called his girdle; and that ihr of tlie firib magaitodc* 
on til is iide it, is in bis left Oiouider; and that great (far o( 
the iiril magnitude, beyond bis girdle, is ia his rigjbt 
•* foot, and Is called rigcl ; diofc three fmall (lars In a right" 
** line, are in his iword. Look yonder, farther fouthward, ih 
*' a ftrcight line with Orion's girdle, h tlic moi\ glittering 
** (larin the heavens, called lirius ; this iMr, v ith i,S otheis, 
"make up a conltcllation called the great dog ; this firius 
being in his mouth, and that other towards tli j right hand 
"is in hts left foot, kc.'' The knowledge of ihcfe paiiicu- 
lars, I prefunie, will be very tntcrtaining to the 1 idics, al! 
^. hich I ikali endeavaur to ihew in fome of the iuccecdii^g 
Diaiics. 

I7II 

Qf the Qmfiellatians of the Zodiack. 

IN my laft yeat^ ^ began my dilcoorfe of the fixed 

ftare; and therein ihewed you, how^lhe «Qctents (the 
better to know them) feparated them into divers parcels, 
called conftellations ; giving to ibme of them the names ot 
men and women, as Cepheus, Orion* Ca0iopea» &c. to others 
the names -of beads, birds, fiflies* dec as the lion, the buUf 
the ea£^e, the whale, &c. to others the ojuaes of inanimate 
bein^ ; as the altar, the flib, the balance, 8cc. And the better, 
to give n .y fair reader a juft notion or idea of thele conftella- 
tions, I there (hewed you, that there were 48 of tbefe images 
or conftelhKioP'^ reckoned among the ancients; namely, iz- 
in the middle of the heavens, :i on the north iide, and ij oit 
the fouth iide the fame; all which I dcfigncd only as an in-* 
trodu6lion to tlie knowledge of the fixed flars. 1 lhaii now- 
proceed to inftru(5!: my reader, not only in the knowledge of 
the names and lhapes of the conilcilations, but alfo how to 
iind them in the heavens, and to point out the moft noted 
ftars in the firmament. ' 

1 lhall begin with the 1% images, that environ the whofe 
he:ivcns in the middle like a gir Jle or zone ; for Vvlnch reafon 
tliCy are called ihe 12 (igns ut litc zouKick; and becaufe they 
are fo often mentioned, and come frcqucndy into ufe (more 
ef'pecially becaufcthe feven planets, or wanaering ilars, con* 
itanily morn; therein.) The ancients invented iz chgrafters 

or 
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or marks to reprefcnt them ; not made at all adventures, but 
neatly contrived to kaow them thereby, and which arc made - 
ufe of at this day. 

Thefe iz images, conftellaiions, or (igns, are plaioed in the ^ 
htmns ifi this orderr Aries, TtttTus, Genuni, Cucer, Leo, 
Virgo, Libra, Scorpio, Sagittarius, Capricornus, Aquarius, 
Pifces, and are placied in the heaven froai weft towards the 
taft, or (with us) from the right hand.towards the left. 

Thu», if I fee Aries in the neaveos, the next fign Taurus, 
iUnds tonvards the left hand, or ea^»brly of Aries, and the 
ntxt fign Gemini) ftands more eafterly,. or on the left hand 
(to us) of Taurus, and fo of all the reft- 

The firil conftellation,. or fsgn in the zDdiack, is called 
Aries, or the Ram; and the eharader or fnark the ancients 
made ufe of to know it,, was two homs-fet upright, thus, 
This fign condlb of nineteen fmall ftars, whereof that called 
the firft ftar of Aries is the mofl remarkable, becau fc from it 
many aflronomicai tables were formerly calculated; and from 
this ftar Copernicus- accompted the proccflion of the cqui- 
no<5tiaL A"bout four hundred and feventy years before our 
Saviour's time, this ftar was in the firft fcruple of Aries ; but 
it is now in 29 degrees and 4 minutes of the fame fign; and 
about 1780 it will entirely leave Aries, and be got into tlie 
Cgn Taurus. There is alfo the bright liar on the top of his 
head, the ilar in the rump, &c. as I (hewed you more fully 
in my lafi. (Over the ram is a final! conflellation of three 
fturs caOed At. triangle, which I have here alfo remarked 
the better to find ont Aries by.) 

The next conftellatiofe- of oiezodiacli is Tanrus, the Bull, 
denoted by the ancients with a horned head 6( a bnU, 
thus a. This image confiils of 48 (lars, whereof one is, 
of the firft magnitude^ called his fouth eye ; it is alfq 
called by the Arabians, aldcbaran. Another in the tip 
of his north hom^ is of the fecond magnitude, thac 
of the third magnitude ^ is the iUr at the end - of his 
fouth horn, then the ftar in the bend of his knee, &c In 
this ffVeatcr cbnftellation, arc included two fmallcr, one of 
five ftats in his forehead, in form of the roman V called the 
Hyades, (whereof aldcbaran is one of the top of the V). 
The other is a clufter of (brs in his neck, (commonly 
- called the feven ftars, and known to every boy in the Itreets : ' 
called in the fcripture (job 9.9.) the Pleiades. The other 
llsLis in this conilellation are calily known, by tlie places, 
they pofTefs in the image, whether it be in his horns, legs, 
"^^ace, neck, &c, as 1 fully fhewed you in tlie laft year's 
Diary. ' ' 

The third conftellation in the zodiack is Gemini or the 
Twins ; and is charad^riitd by two boys fcmbrai.ing one 
another, thus, ji» . - X) » The 
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a Labibs' DiAittif. {Tipper] tut. 

The fourth fign, is Cancer or ilic Crub, and is known In* a 
character of two oj)po(itf eyes and horns, thus, ^ : This 
conltcUation hath none but fniall ftars only, two of ih ,m .ire 
of the third magnitude, that in the brcsut is called prxfcp^, 
Inuch celebrated by the ancient Pjpcts ; as are alio the other 
two called the norui and fi>uth anellt* 
^ The fifth fign in the zodiack is Leo or the Lton, ivhicli dit 
ancients agreed to be defigned orchara^erizedby a lion's tail 
turned upright thus containing 43 ftars, whereof s are of 
the firft magnitude, viz. the lion's heart, called Regulus % 
and the )ion*stail, called Cauda Lconis, and is a very fair 
ftar. There arc alfo in this- Image aflarsof the fccond mag- 
nitude; namely, one on the top of his loins, and the other m 
his neck ; by which 4 flars all tne reft may be eahly known. 

The fixth fjgn is Virgo, or the Maid or Virp;in, which is de- 
noted by the folds or hems of a woman's garment in this 
r>nnncr ; of above 40 ftars, and hath one confiderable 
One of the firit magnitude^ called Spico YirgiQis>or vinde* 
miator. 

The fevcBtli fi;; n in this circle is cabled Libra, or the hal- 
l.'inre or pair of fc.ilcs, which they have portrai(51cd in the 
ftmilifjde of a ballancc in this manner, tfis conTiiting of 14 
ft lis, whereof % are of the ftcond magnitude, viz. one in the 
louthern-fcale, called lanic meridioBalis, aod the other is 
fometimes called bihnx. 

f The eighth Ijgn is Scorpio, or the Scorpion, defcribed by 
|he knoted tail and fHng of a fcrpcnt thus, nt which hatn 
one of .the firft magnitude, called Cor Scorpioms, or the 
Scorpion's Hearty and one of the fecond magnitude in the head. 
^ The ninth fign is Sagittarius, or the Ardner, whidi the an->^ 
dents have noted with Ae portrai^re of an arrow thus, ^ 2 
called alfo the Centaur; it eonfifts of so ftars, two wbereos 
are of the fecond magnitude, one in the knee of his right leg, 
and the other in the heel of tlie Aime leg. Between his two 
forefeet is placed another fmalt co^fiellation called the Sou* 
thren crown, (corona auftrina.) 

The tenth fign is Capricorn, or the Goat, whidi antiquity 
noted with a goat*s foot tied in a ftring thus, Sf\ confiftingoF 
twenty eight ftars, but none of them either 01 the firft of 

iecond magnitude. 

The eleventh fir;n i? Aquarius, or the Water-bearer; which 
the ancient alUonomeis have depidiircd by the waving of 
water tlnis t^v ; having 4% iitars in it, but none of any confider* 
able magnitude. 

The twelfth or laft fign of the zodiack is Pifces, or the 
Fiihes^ and this image is reprefeuted by two fiihes bound to- 
gether 

* Jf rom the dtaiy for tn%* t For fjii* 
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gether thus,>f ; which contains flars, but none of them 
uther of the fiiril or fecond magnitude*. 

f As the ancients did neatly charadlerize the la figns, fb 
likewifc did tliey depid the 7 planeu in jike manner> which I 

fliall now alfo mew you. 

Saturn is depicled like an old man leaning upon a Scafi^ 
j^ter this manner i2* 

Jupiter 

* Our author dyinj^ before he had complcated the fcriptians «f 
all the conftellations, as he had promifed and intended, I flial^ 
here lupply the dcfev5t by fubfomlng the whole catalogue of coofld- 
lations and number of Hars upon each, as now generally ufcd. 

I. The twclve.cpnftellat!oii5 in the aodock, with ihui chaiac* 
ters and number of ftar*, are thus 

Stars 



I Aries — T 
s Taurus iS 

3 Gemini JL 

4 Cancer 3 

5 Leo ^ 




7- Libra ~ ^ 
9 Scorpio n\ 

9 Sagitary 7 

10 Capricorn yf 

11 Aouartus 
uPiices — Jfc 



Stars* 
so 

%%. 

49 
39 



The {lars in the zoUuXiUt 
U. The at northcm conOeUatiom aw. 

Stars 

ip I 15 Perfeus -v- mmm- . 



X Urfa minor ' — « mm 

% Urfa major — — 
3 Draco _ 

4, Cepheu3 ^ 

5 Camelopardalus ^ 

6 Jwdanus — ^ 
r Bo0ces — < ^ 

' ft Cofona Bttrealis 

9 Hercules «^ 

1^9 Lyra ^ ^ wmm 

XX Tygris ^ 

fjb Cygnus ^ ^ 

13 Sceptrum — ^ ^ 

24 CailiQjpda -«» 



39 

37 

34 
aS 

31 
38 

- 9 
34 
17 
38 
»P 
17 
30 

409 



16 Auriga «M» 

17 Scrpentacius ^ 

18 Serpens — 
10 Sagitta — — 
%o AquiU * — _ 
a I Antiaous 
aa Delphinus — 
a} Equiculus* . 
a4 Pegafus ^ ^ . 
a5 Andromeda ^ 
atf Triangolusi » 
a 7 Irinus « ^ ^ 
aa Coma Jkfaiicet im. 



4x7 

- 4*. 

- Jt 

8 

I* 

17 
- 4 
as 
34- 
' $ 
»' 

400 



N^thcm Stars 
f. From- the diary fgj: 17x1^ , ULL-Thft- 
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Japiter is r^rcfentod like a kiog^ bearing a fcepter thus )(« 

Mars is noted by a wartlike eDgme» thus (5". 

The Sua by a round figure;^ thus O ' and Ibmetimes by a 
figure beamed about after this oiaaner^* 

Tcfius Is figured in the ftiape of a youn^maid, thus . 

For Mercury they drew a youog man with wiog$ in his cap, 
after this fafhion 

And laltly, for tlie Moon, they marked, it horned^ thus J 
or thus ( 9 aaihe appears in her quarters. 

Thi2 afith(tr,at the bottoms of the almanack pages for l1io» 
. tkus defcrihes the co^fiellat 'tQns ^ in vcffc. 

■ 

TThtf northern tovftellat'tonr. 
Within the c:!c)iioi;^ tirmament, the fl^y, 
Doth eight and iorty coniUtUtions lie* 

Firil 



lU* Tht 37 ibiitfatim fooOeUatioBS ace 

Stars 



I G.tus — t — 
a Orion — — 
3 Eiidanus — 
4. ivtpus — JB * — - 
5 CauU major ^ 
« Cbiumba ^ - 
7 'CankuU — — 
- '8 Mohoceros ^ 
9 'Navis — * 
Jo Hydra — — 
T 1' Crater — - — 
IX Corvus — 
xj Crux — — — 

14 Cemaurns — • 

15 j^upui 

\C Ara — — — 
17 Corona amfhaKs 
^fS Pifcis auftralis - 
19 Grm 



x8 

II 
SI 

»i 

•«9 

II 

. . ■• 

9 
4 
35 
21 
7 
13 
X7 
«3 

400- 



r 



10 Phoenix . — 

11 Indus — 

ij Apus — 
24.Mufca. — 
25 Gsuneleon ^ • 
a« Tringttlum auibalc 
a; Piidsvolaiis «— 
18 Dorado — 
ft9 Niibes ^ ^ ' 
50 Toucan — ^ 
%\ Hydrus" ' 

^3 Rhoniboides — 

34 Royal Oak — 

35 Lynx — — 

36 Vertdgus — • 

37 Unicorn — • 



Stars 

— XX 

— ^4; 

— XX 

— 4 

— xo 

— S 

— 7 

■^t 4 

— 3 
-r 8 

— ID 

— 3 

— 4 

— 10 

— X3 

— 1^ 




Southern flars 481 
Northern ftars 6^9 
' Zodiacal ilars 41^ 



N Stars In all i(56t 

But thcfe are not fa be undcrflood as the number of all the per- 
ceptablc ftars, but only of ihofc now put upon cclcftial globes. The 
bxkiiH cataltigve contains 30^4 iUr», though it confuts of fcwcc 
W Pftt Ua t iQQs thm the a|^fvew T 
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Firft near unto the cold ;inJ northern pole, 
The dragon lurks, and both the bears do row!, 
(The hinder parts of each, fev'n fiars contain. 
Called the Ielier» and the greater-wain,) 
The hare comes next, the bear-ward, and the crows. 
Then hercules ajdvaoces kneelins down: 
Great lerpentarfus riding on his uiake. 
Doth next a formidable unage make. 
Under the tuneful harp of Orp^heus 
Are plac*d the Eagle, and Antinous. 
The filver Swan Her downy^ wings do fpread 
. Above the dart, and jbortive Dolpthin'shead* 
Then Pegafus comes flying on amain, 
Andromeda next follows in her chain : 
(The Triangle at a fmall diuance ftands, 
And at herteet you fee inPerfcus's hands, 
The monftr'ous Gorgon's head ; above are fcea ^ 
Cepheus, with Cafliopc his queen. 
, ' ■ Auriga with his goat and kids appear 

At lall, which ends the northern hemifphere. 

The t*wehe\fignf9 or conjlellations of the Zodiack* 
Between the north and finith, all roudd th^ fmj^ % ' • ^ 
Juft in the mldft, twelve condellations lie « . V 

We call the figns : and firfl the Ram begins, 
Thi? Bull next follows, then the loving Twins* 
The Sea«Crab» Lion, and the Virgui tender ; 
^Then comes tlie Balance, Scorpioa* anfi Bow-beoder ; 
' The bearded Goat, next follows in the train,. , 
, ^ The Waterman comes next, then Fifties tw^>. t f 
Do bring you rouxui unto.fhe Ram again* . j 

* • Thejhuthem confiMatienu • 

Within the fpace o'th* foutliern hemifphere. 

No more than fifteen images appear ; 
' • The monftrous Whale claims ijlace before the rcfl, 

Eridaotis's dreams flow near his breafh 
\ The Hare is Aext, and then Orion bright, 

Who'fhines nrbft glorioiis in a^winter^s hkrht. ! 
' • ; Then comes the great dog Sinus, at whole tail , 

The famous A rgo fpreads her yielding fail ; * * . '1 

Above her mafls the little 4og 4oth names 

XThis conflellation hath po latin name.) 

Next Hydra ftretcheth out her tail ^far ; 
* * The Crow and Pitcher, near it feated are : " 
, The monllrpus Centaure holds the Wolf by th^beel ; • ' 

Then comes the Altar and Ixion*s wheel. ^ * *j 
.'' The fouthern fifli at laft brings up the rear," 

^ .* ' And thus you bav£UiiS.ii9achern hfmiiphere* 

- ' ^ * Abottt 
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About the fouthern pole, far diflant be 
Twelve conftelLitions, which we cannot fee ; * ^ 
They're call'd the Craw, the arabian Phoenix, and 
The Indian man, with three darts in his hand. 
The bird of paradifc, the little fly; 
The fine tailed Peacock, the Camelion fly; 
The fouth Triangle, and the fouthern Snake ; 
\ The Toucon Goofe with its long monftrous Bckk : 
The fifh Dorado, and the flying Fifli ; 
Two magdlamck clouds likewife thcie it* 



1713 

0/ the rcqfons nvhy the antiaits brought tbc^ 
Jiars into thefe figures and reprefentationsy 
according to Dr. Hook^ and Jmc othtcrs^ * 

AND Ml the ftank if aot ]yredftly, vet after i {Sm^ dor 
repreieDt fttdi a ngure as they have oepided it bj i thiia^ 
the three flars over the.head of the m, that it ill the ftape of ' 
a triangle in the heavens, they have drawn upon the globes 
and maps of the fixed ftars, the figure of a triangle : and-^ 
the feven iUrs in the tale and back» both of the great 
and little bear, is called the greater and lefler wain or 
waggon; becaufe it pretty well refemblet tt» and fo doth* 
tilie crown and fcorpion as fome i7eop]e imagine. 

A fecond reafon was, to continue the memory of ibme 
notable men, who either in regard of fome mighty and 
iignal atchievement done, or in regard of their fmguiar 
pains taken in advancing aflronomy, had deferved well o£ 
mankind; fuch as Hercules, Perfeus, and others. 

A third reafon was (according to the fuperflition of the 
antients) that thefe images cxprefs fome properties of the 
ftars that compofe them ; as thofe of the ram, to be hot 
and dry; Andromeda chain'd» betokeneth imprifonment : 
the head of Medufa cut oiBF, fignifieth the lofs of that part: 
Orion with his terrible and tnreatning gefture, importeth 
tempefls and dreadful effe<5ls : the Serpent, the Dragon, 
and the Scorpion, Ognifie poifon : the Bull infinuateth a me* 
lanchol V paffion : the Bear inferreth cnielty, and the like* 

And laiUy, be0des all tfait, the fioett had this defign tonch- 
bg the reaftn of the invention of thefe coiAellaiions, 
namdy, to make men. fall in bve widi aftronomj ; they 
law that afttonomy being of fingnlar adftnuge to the life 

of 
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Ho. ViiL To bionv tie Stars. U. 

of man, was almoft utterly n^ledted: iiereupon, they .bcsan 
to fet forth, that under fi<Slitious aha dehghtful (bribes, that 
thereby fiich as could not be perfwaded by advantage, niight 
by the pleafurc be induced to take a view of th^fe matters, 
and thereby at length fall in love witli them.* &6l)(ie of ,tl}e(e; 
poetical ftories you may hare hereafter. 

/ Haw ta know the [fixed Star/, . y . 

But cries the fatr*inauifitive>. by wl^at means or ^ways moSt 
I kh^wthcCe-ftars in the heavens? . 

I Imfwer. There a re divers ways of helps to know ihetn 
Ibme of which I Oiali here put down. . : ' ' 
^ X. The firii way then to know the flars, is, bv having the 
idture 6r reprelentatton of the conileliations by yeu, and 
nowing on6 or more (krs I'n tho heavens of the fame conftel- 
latiooj by comparing tlie flars m the pi<flnre or figure, anTl 
thofc in the heavens, an^l confidering their fituation, diflanccs, 
and magnitudes in the one, yoa may eaiily find aut thofe io- 
the other. ■ ' 

Thus for example, I would know the ftars in the heavens of' 
the conflellation Taurus : I irike the pidure in my hand, and go 
Out in fume fair Night, and viewing the heavens, I find out "• 
the little clufler oi liars called the leven f^ars, (known ahnoft 
by every body.) Then I look upon mv p'6lurc, and obferve, 
(holding the backfide of it towards tliat pdvt of the 
faeavensi and the, pidure of the cooftellation towards me.) I fays - 
lo&fisrve in diepuftnrt thtisJkeM, a large bright ftar Ugger 
than all the neighbouring ftars, that ii nirther from mtrXoft" 
nearer to the earth] andmore towards the esA or left hand, * 
csLWed Aldebkran : men I lookup intodiafintfament, add there 
obferving the fame pofirion, and bignefs of the ftars^ I foaa 
find out Aldebran • or the Bull's fouth eye. 

Having found out this ftar, I look again oft' it» and in 
the figure of this cohftellation, I find five ftars fiheed « ^ 
as in the jnargin, Kke a ilgiire of fiiwe, or the Roman V. '# 
One of the 5 ftnrs on the top of the roman V being Al- * - 
debaran, which I juft now found out ; and that thefe five ftars 
Hiakc upafmail conllellation^ called the Invades, I look then 
in the heavens, and confidenng Aldcbaran as one of the tops 
of this V. I foon find out the Hyadcs, and that tlie other ftar 
is the northern eye of Taurus. Now I would find out the two 
horns of the bull (or rather the two ftars at the tips of his 
horns. To do which, I view my conflellation or picture, 
and obferve, if I imagine a line from the fingle fbr at the bot« 
to!ii of the V or Ilyades, I laft found out, to be extended 
iUugUt ioi w^rds oa one lide^ audon tUe other iide the V| ^h 
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line will go a little withoutTide the north-horn, and the fouth-. 
hdrn, botnb^ing towards the eaft or left hand of the V. Other-1 
wfe i may do thus ; I find in that the Pleiades, (or 
7 ftars) and the Bulls eye (or AldcbSiran) and the BulPs north-* 
horn make a triangle; the fides from the Pleiades and from 
Aldebarao beio^ pretty »ear equal, and fomethipg farther in 
diftance, than it is from the Pleiades to Aldebaran ; I look then 
in the heavens, and foon find the north ftar out. and by thnt 
thefouth horn is eifdy found, being nearer towards the earth 
and about half the dilunce^-as it is between the Pleiades and 

Ald^i>ar:)n. 

Or I niigh: confider the Wciades and Aldebaran, and the 
north and fouth-horns as a Ti apcz '., or 4 ilded figure, and that 
the two neareft ftars, (or fliortcit ink ) is towards the left-hand; 
and by this means fmci them out in ihc htavens: And the like 
may be done for the liiiding out of any otlicr ftars, in this con-' 
ftellation, or of any other, from the knowledge only of but. 
cfie or more ftars taerein* . ' 

If yoqiuppofe a line drawn from Aldiebaran, to thePIelades,! 
and tODtiaued a^afdouUe their diftance fiirther, yoii wiU find, 
out the triangle over the Ram (or Aries) and by thatyoa may 
find out the reft of the Ram as befbredire^l^* 

Orif yott imagine lines drawn from the Hyad'e«i By. the* 
north and fouth horns of the Bull, and continue them <d)out' 
double that diftaooev they will include two bright ftars> called^ 
Caftor and Pollux, in the fign Gemini; from which, and the 
printed conftellation above, the othera* Piay be; cafily. £ouad» 
out ; and the like for all the reft. 

a. A fecond way is by the palfine of flime of the planets, but 
efpecially the moon through the iigiis> ox by ibme eminent 
ftars, to find them out. 

3. A third way to know the fixed ftars, f andalfo the planets- 
by) is whtn tliey come to fouth, and if with<il you have their 
height given, and then by a qiUtJ] .mt, find their heighth in 
the heavens, you may with great certainty and eaie find them ouf, 

4. A fourth way, is by their rifing and fetting. * 
$• AJfthway toknow the Exed ftars^ is by fi>me inflaot* 

ment, or by the globc»4 



Of the Eclipfes this prefent year, 1704. 

This year there will be 4 echpfes, whereof two will be of 
the fun, and two ot the moon, but none can be fecn in England, 
but a fmall one of the moon, which happens upon the thirtieth 
day of November : Its beginning will be about a quarter of an 
Hour paft fix in tlie morning ; the greateft darknefs will be at 
half an hour paft fcven; and its end at halt an hour paft eight 
a clock; and ihe will fet eciipicd *• Qf 

* pf theft edipfcf I find no oWavatioai.. 
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Of the Eclspfes tth prefintytar^ 1 705. 

Tiicrc will \%z but two eclipfcs this year, and both of the 
fun, and both oi thcni inviiiblw to us in England. The firil 
of them on the 11 of May, about eight a clock in the evening* 
The other upon gunpowder treaiba day^ at two a clock in 
the afternoon f. 

The times ef the Ettifjis this year^ lyo^. 

There will be four eclipfes this year. The firft of the moon^ 
AprU U.be|{iiis nt 5 mimttes ift^r cnidnight, greatcll ob« 
fcurationat 18 mi a. after one the next morningt and ends 
rnin. after 2. digits eclipfcd 5. ,Tbe iecood is a great ecUpft 
of the fun on May day | , ot whidi fee ia* the beginning. The 

third; 



t Of thefe eclipfe alfo I find no obfemtions on recofd* 

% k% accurate oblervatioos of edipfes tnav be of ofe in detcnnin* 

ing the degree of accuracy that obtains iu auronomical tables \ dthei; 
by compafing the obfcrvatiens witli the calculations which, we find 
made by aby one (fuppoOng him to have calculated truly). Or with 

accurate calcuhtions which any perfOii mny make for that purpofe j 
I fhall fubjuin, by way of notes, to every years p redi»ili()ns>, fuch 
obfcrvations of eciipfes as I iind recorded inthc PhilGfjpkical Tranfac* 
ttonSy LctpJiC AHsj Sec. And fliall here bej^'n vith that on May -'^ 
(viz. I ft day e ld flyle, or nth of the ncwj this year, it being the 
fijrfl T find upon record/ 

Jii lUc philof'jphkal tranfaBions arc thcfc following obfcrvations : 
which liovvevcr arc not the muft perfect, ou accouiK of the frc- 
^ucut clt}ud:> which often covered the fun. ' , 



I. At Gr4eMwkbf by Mr SUm/tuJU 



Corrcdtimc- 
bythcpcnd. 

aock. 
h* ni* 

> S 00 

9 ' 11 4^ 
to 31 ' 50 

10 31 so 



A very fmall part of the tmiH diameter wai eeh'pfed. 
The chord of the arch of the fun's periphery ecUpfed 

was 14' 40*' 
The parts of the diameter remaining dear 5' 40^. 

The fame — — — 4 30« 

The fan appeared through the breaks of the clotidi 
and fliewcd the eclipfe not cuded. Clouds again till 
When the fun flione out again, we faw his limb mtire» 
and the cclipie cciuin^y over. 

a At. 
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iliii d is of the moon^ Od. lo. It begins, ometeea minutes after 

6 * 



X. 



At CanUrburjt by Mr S' Crej, 

CorreoT t'mc by tlic 1 
pcud. 



clock, 
h. m. 

8 S3 

o8 

3(S 



9 

9 
P 



9 SS 

.9 SI 
to o» 
lo 04 

10 14 

ro itf 
10 20 
10 30 

10 31 
10 i6l 



— I o or more 

The ibn ikinsng for « lliort timfi tbt ecKpIc 

itemed to decicalc. 
— ~ a UuIb demr. 

— % 

oj 



The end accurately with a tblie of itf feet* ^ 

3. At Horton near Bradford iu i QrkJJjire, by Mr ^« 5^tfrf.. 
Goneck time. 
Ii. m. 

8 35 00 

p 01 00 

otf 33 
07 53 
IX 50 
itf 08 
18 48 

xo 45 
XI 48 
x8 46 
44 4S 
54 4* 

XQ off !• , 

10 is> 55 
10 a4 00 

10 30- 90 
4. 



9 
9 
9 

9 
9 

9 

9 
9 

9 
9 
9 



^ ^ 3 I by ocular cftimatlon. 

_ 8^' ectipM on the ftoac* 
rPA 

— . II exav^kly, the fun fhining out clear. 
— pithcfim (tillckaf.Gccaccftobfcurity; 

p| ftiUdcar. 

9 

— — • f precifcly. . 

The fun feen through clouds; theeclipie notieaded. 
The fun fcen again porfe&lyioufid atid intiie. 

At Bern in Svntterland^ by Capt. SUnnyan, 
Captain Stannpan^ from Bern in S wit zcr land y write?, th^it the fun 
was totally darkened there for 4^ minutes of time ; that a fixed Aar 
and a planet appealed ray bright ; and that hu getting out of the 
-tcUpfc -was preceded a hlwkhredfirmtk of fhm Us Uft Kmi^ vfhkk 
^Umied not Imger than Ctri fecsnds 9ftm$i thin pan of ttw Am*i 

dift 
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Ko. IlL Eclipses. , $f 

6 in the erening, greateft obfcnratioa 3S niin. after 7, ends 

about 



difk appeared, all on a fudden, bright as venui was ever fceH In ^ 
the night nay» brightelr; and in that very indantgave a light and 
ihadow to things, as flrong as moon light ufes to d ^. 

Upon thi«; the wr»rer of the tranfacftions obfervcs that 
The Captain is the hrft man I ever heard of, that took notice ofa 
red flreak of light preceding ihc cmcriion of the lun's hod)- from a 
tot.il cclipfe : and I take noLicc of it, becaufe it infers that the moon 
Jjji . ttnojpbcre ; and its fhoit continuance oi oniv 5 or 7 leconds 
of time, tells us, that iu hd^ht is not more than iic $ cr 6 IfUnduata 
fart 9f ier Aamter* 

S, At Ccnevgj by Mr J. C. Facts DuiUier. 

This gentleman could ice neither the beginning nor end of the 
cdipfe ; ;vnd all that can he collected from his account, is that th*- 
"duration of the total darknefs or total immerhon was prccifely 5 
minutes ; that during the time of tue total darknef*;, h wliitenefs 
fecmed to break out from behind the moon, and to cncor.ipafj it 
ou all lidcs cc^ually, its breadth bein^ Icfs than one-twelfiii of. the 
moon's diameter^ and was but til determined in its outward fide 
that a Httle after the fun began to. appear again, the whiteneft en* 
tirely vaniflied ; and diat ieveral (has and planets were feen. * 

The fame gentleman faith that, according to Mr Profelibr 
Cautier's obfcrvations, from the emerlinn of the fun to the end of 
t'ic cclipfe, there was ih, pro. 30 s. 

He alfo faith that the fame gentleman communicated to him the 
£oMowing ohiervation& made 

€, At Mt^rJtUks by Mr ChazdUs and Fathtr Laval 



h* m* s. 

At Mar/H//fi the eclipfc began at — 8 40 

jte leached the fua*i center at — — 9 6 it 

It was total at — — — — • — 0* 34 j| 

The fun began to appear again at — » ' 9 9 

The etlipfc came a^am to the center at — — ioia:^3 

It entirely ended at — — ■ — — 10 47 50 



Three ftars wne diftinc^ly feen ; and during ^ minutes it was not 
pofliblc to read/ And there remained one bright digit^ all about 
die globe of the moon. 

The manor hou^ of Dmtttcr Is ^e latitude of 46 * 14'; in )ongi« ' 

t«dciti.s4* 13' 4$" to the ealtward of the loyal obfcrvatory at 
Puri:. And Si Peter s Church at Gcrcva ht in latitude, o^-* li' to the 
fouthward, and, in longitude, qo 5' a'^tcf 'tbe weftward of l>m//i>. 

7. Ai Ztmchj by Dr J, J. Scbiuehztr. 

We h-^vc hadh<*'^c> may iz, I'Oth a total and ann'ilar rofipfc of 
the ^n ; total, bcvaufc the whole fun was covtitd by the moon ; 

£ , annular, 
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about 4.arin. Wore 9, digita edipfcd 7 and three 



I* 

O 

10 



ainujar, though not properly fo called, but by rcfraaion for a 
ruddy brlghtnefs appeared ab«ut the mooa, ariiuig from the t^ys 
tefraiSUd by the mooa s atmoTpherc. 

h. m. 

, -the bcginniiigaf the eelipfc was in tlie morning 8 54 
The middle — — . — — — 9 
The end — — — — — " 
The mora of the mrnn and full obfcuration 4m. 
* Both the fixed ftars and pUncts might ht fcen. The birds bctootc 
thcmfclves to their nefls. The batb came ant of their holes, and 
the fiO^cs fwam upon the water. We ouriclvci, perceived a fcnfiblc 
degree ofcold, and the dew tcH down upon the planti. 

The following obfcrvat^ons, of the fame celtp(e,are cxtra^cd from 
the Ltiffick Ads •f$b€ Learned. 

8. At LeipJicL b- «. t. 

Tbebeginiimgof tbecclipfcatabolit 9 is 

the createft datkneft — 10 as 

Thcfnd - - - - IX 3S 4S 
The dtttation of the ccliple about — a ar o 

There wat Icatcely '«nc-third of a digit of the fun's dlfc unccllpfed ; 
andievera fixed ftart, with the planets mercnns venus, jupucr, 
aod fatum were yifiblc. A fhining ring was ahb obfervcd lurrotind- 
jM the moon, prirallcl to its Hmb ; it was denfer in that part to- 
wards the moon, and rarer in the other part which was farthdt trom 
it • but it was, nevcrihelcfs, bounded by a very accurate periphery, 
and rH^rW to be dlftinguiihed from the uncclipfed part oi the fun, 
which was above it towards the zenirh. It was left thao the nn* 
eclipfed portion of the fun's difc, and it* l>ntfimeft was like that, 
offilver. The edge of the moon was pale bke ckmds, - whilft the 
inner part of the difc was quite black, 

9 At 7en0 (viz. Eyfenach or Jfenack, in the Marquifatc of Thwrh^ 
in V^^er Saxony) by ^fo^m Hmbirgeriu, 

h. in. s. 

The beginning — — ^ — . 9 11 40 
The middle — — — 
The end — — — — II 3» 18 
The whole duration — — a io 38 
The digits eclipfed 11 X. 
When the darkucfs was greatcft, he faw WUf, jupiter, and 
cApcUa. Aiid fo great was the darkncfs, that he was obUgcd to^ 
IieU a candle, in Ofder to difliinguifli the minute and fecond poi«l^ 
cTs of hi* peadoltmi clock, whtcb was placed in the windgw. 

At 
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fourth is of the fim. o6t 25*. at 3 in the afterDooa, invifibLe* ' 
Tkc 

10. At MtrUum 

* 

The begixwiiig ' 9 14' 

The end — — < 1 4^ 

The digits ecUpfed were i i f 

tx. AtUratiflavia (viz. Breflaw in SiUfta) by R. P. Chrift0fh«r 
Htktrkbf pxeficflbr of divistty nMtheautici. 

The beginning of the eclipfe — 9 39 40 

The beginxiiiig of toul daxkaefi — 1049 9 

The middle «— — • — ^ — 10 45 30 

The end of toui darkaefs — 10 so o 

Theend^of cbcediple - — is » aro , 

The duration of total darkneft — o 

The dutatioii the ectipie *- — > 4* 

l^dKaiytof ^fth c aooBCBCcedcddiftttftlicto i^^tf 
the liin't dKamefter* 

N At the time of the toul darknefs, feveral (bn ime varf eafilf 
leeDy efpecially tmQ near the fun. Aad m ciicle of * £Miitifli lig|bt 
AmoiuKled the moon like a halo. 

At loh. 6m. 50s. when 5 digits of the Tun were darkened, ft 
parabolic fpcculum, of 3 feet diameter, jurt; fet fiic to dry wood ; 
which it would not do at loh. i8m. xqs. when 7 digits were cciipfed. 

At I o h. 3 ; m. s. when 1 o digits were ohieufed^ it juft fcorcbed 
a piece of rag. 

At loh. 4xin* OS. when ix digiti were daxkcncdi it would noc 

file any inflaaunable iubftaace* 
A bonkiag lenfe, pi indiet diaaietef 9 wh^. 9 digits were cdip ftd» 

at I oh. 30 m. jail 'KOfchcd the tag; biit when xo digits ncrt 

darkened, it would no longer ]i|^t any inflammable matter* 
The iky, during the whole time, was remarkably fcrene* 
• In the philofophical tranfa<SbIons it is recorded that 
This eclipfe was obfcrvcd at the town of S. Ignatius in Paraguay 

where the altitude of the fouth pole is 260 Sx' , and its merid. dift. 

from the R. obfcrv. at Fam %\u.$9m» F. M^navtntura Smhz^ 

miihonary to that place* 

h. m^ 

Beginning of the eclipfe, Nov. 5 N. S. — 8 5* A* 
^igiu obfcufcd i^^at^xS 

34 — — — — p 40 

4 mmm mm, % 

— • — ■ « f 

The end at — — ii if 

The greateft quantity 4 dig. at ph. ;om. The times hy Apduhfr* 
liBi^ notified to tfue tiiBe» by the altitude of tbefiii ftaif« 

t'^hU 
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17,07 

Tib^ Lclipjcs this year. 

Tlicrc v. iii be fix cclipfes this rear. i. A fnKal cclipfe cf 
the fun at his fetting mar. in\ JibJe. a. A total eclipfe of 
the moon faprtl or which fee in the beginning. 3. An invifi- 
Ue ihiall ecJipie of the fun on april zi, at ft in the morning. 
4. A very fmall eciipfc of the fun lept. 14 about inidniftbt. %• 
A great eclipfe of the moon at noon day fept. 3c% invmble. 6. 
An eclipfe of the fun October X4« abont 3 a clock in the after- 
noon, but ioTiliblc to us. A famous ^ ^ ix) ttE Ju^Y 9 at 
xo at night. 

Two Arithmetical Enigmm. 

X. In how long time would a million cf millions of money 
be in telling, fuppofing one hundred pounds to be counted e- 
\ery month, (without any internu^on day or night, fuoday 
work-day) till all be told ? 

^. If to my age there ad<!ed be 
. One ha!f, one third, and three times three'; 
Six fcore and ten tbc fum you'ki fee, 
^ray find oat what my age may be i 

- . 

f This cdipfewas obferved ns follows : 
1, At M^fion in iV^v; k^land^ by Mr T. Brattle* 



April 5. N. S. 



by altitude. 



h. HI. f. 

A vet)' iiouble penumbra — • 6 Si o 1*. 

The moon quite immcTftd — 8115 
The moon plainly begin to emerge — ^ 46 30 
The moon is fully illuminated to 54 o 

». At Zurich^ by thf two. Dociors, Scbeuchzers* 

, h* m. 6. 

The penumbra ou the fide of mardotii • i* 9 *^ night* 
ThetniefhadowwitUnthedilr .1*184^ . 

The whole body of the moon is the fludov 1 ^} »o mom* 
t*he true.beginnsng el the emerfion — $ 9 40 
The pcnnmbra ^ — 4 4o 

All the moon entisc — — 4 14 *o 

The duration of tot. 4I obfcuratioa i 4^ 30 

The whole duration of tlie ecHpfp — 3 15 5© 
From tlic beginning', to the totai immerOon i 4 40 
IiromthcemcriidAof thetouleclipfetothc end i 4 4^ I' 
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The Eclipfes of this Tear. 

Iq this year will be four eclipies, namely, two of the fun^ 
and two of the moon. The nril is of the fun, the nth of 
march, near 7 in the momingi but inyifibie to ns. The ad* 

is of the moon, march 25, aoout 6 in the morning : Ihe will 
be above half eclip&d, but not much vidble, becaufe the fun 
will rife before the middle of the eclipfe. The 3d f is of the 
fun, feptember 3, about o of the clock in the morning; it 
will be a nfibie eclipie, ana about a third part of his diame- 
ter 



3. At S, Ignatius f by the miiiioaarj Bom, Suaru, 

Beginaior — ^ — • — f S5 P» Af^ 

Total obiamtion ~ ~ a* 5$ 

Beginning of cawrlion, — — ^ 10 4s 
' Ti^ end was not obiervcd becaufe of cloud*. 

N 

* Tbiscdipie was obferved at pMragua^ byvJ^ Bmnmawn Sm-er,. 
thus : 170a april4 P. JUT* N- S. 

Emerson of tot; mson, 

h. m. s* 

*4 «3 If 

14 ts • 

If S o 

If IX o.. 



• XnvntrfiQu of the moon 

h. m. 8. 

Into aihiiible penuaibta ti 18 o 
Intotlieihadow — i» 30 ay 
ikiftaichttt oblcufcd la U 

Haloobicured — 1x4^0 



Plato — — 
Oat of the (hadow 

Out ©f the penumbra 



f Thtfi eclipiewal obiervcd at U^imff/«r» by Mr Dtrlmu thus-:. 
The bc^&iuns could not be fccn for doudi*. 



e correal 
app. time 



h. 
6 



m. s. 



4^ 15 



• 3> «f 
3»- 4f 
6 if 4f 



The fun peeped out of die clouds, and about one-tentUi 
of a digit was eclipied. Then clouds molt 
of the time. Butac 
A little obfcttration appeared through the teleicope. 
A very little obioitatioB through the telefcope. 
We could diibm no lemaias of the edipfe through the.- 
telefcope. 

Ffon thefe obfcrvations I imagine the. end of this ecli{(£e 
was muchabout eb. j im. ia- the moraiag. 
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ur will be hid o«tiie«orth part. The ^* wiU beef tbcBK^ 
ft ptembcr iS» near nine at night; it will be about 5 digits 
and a quarter edipied> and nay be feeo if die night prmres 
dear* 

A Letter to the Jutbar. 

8 1 1, 

REading in a book of geography the other day, I iuund to 
my grcAl furprife, the following paradoxes. 
There it a certain place in the giobe^ of a coofiderable 
Ibuthern latitude, that nath both thegreateft and ieaft degree 
of longitude. 

There are diree remarkable places on the globe» that dif- 
fer both in longitude and ladtude, and yet ail lie under one 

and the fame meridian. 

There is a certain ifland in the baliic Tea, to whole inhabi- 
tants the body of the fun is clearly vi^ie in the morning be* 
fore he r^fea» and likewife in the erening after he is fct. 

There is a certain village in the kingdom of Naples, fituate 
in a very low valley, ana yet the fun is nearer the inhabitants 
thereof every noon by 3:000 miles and upwards, than when 
he eiUier rif^ or ieiteth to thoi'e of the laid Tillage. 

There 



* At U^miajier Mc Dcrhanit obfenr^d it, ami rpcoz4» it thus : ' 

Ai I WIS coming firon L^ndon^ fcpt. 18, in the evening, I obienr- 

ed, for half an hour or more, a thin 0iadc to pofTcfs that part of the 
chTc where the eclipfc began, which tenuincd a good while after the 
eclipfe wai over* Afiex 1 got home^ I got all things in readincis 

Tl^ corretS^ before the ecltple began. Tkt pifiadpal obfemtpona 
app. time. | were as follow : 



h. m. 


s. 


7 




7 57 


4 J 


7 59 


0 


8 0 


0 


9 « 


0 


9 15 


40 


10 S3 


tl 


10 %i 


0 


lr> 1(5 


0 


xo s8 


15 



A thin prr»!imbra. 
A darker pcuumbra. 

Yet darker, which may pafi for the bcgiAaing of the 

ccli|)lf. 

The cell pit no doubt bri^nn. 

The lucid parts of the mouD, ji«n long before the mid- 
dle of the ech'pfe, were 9^5 parts of my microme* 
ter. 

Diameter of the moon 1^34 parts of the miccometer* 
The end of the eelipie draws nigh. 
A little obiciiratioa^ 

Leis. 



oocd. 
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er5. A&1HM1TJCA<< QUSSTIONI. 41 

There !^ a certain remarkable place of the earth, of a con- 
fiderable fou them latitude, from whofe meridian t)ic fun r€- 
moveth not for feveral days at a certain time of the year. 

There are ten places in die earth diftant from one another 
300 miles and upwards, and yet none of them have either 
longitude ox latitude. 

Thefe things, Sir, tome feem impoflibilities ; Iffioul^be 
glad to know your opijaion a£ them in your next Diary. ' 

J am, Sht 

The Aripwer. 

LL tlicfc particulars are very true, as I fliall pLuaiymakc 
appear in my next. I am. Sir, jours, . 

Coventry, Augufi TtPvtZ. 
the 9th, 1707. 1 IPPB^ 

— » 

The Arithmetical ^ejiions. 

In my lad, f let down two arithmetical queftiotis. The age 
of the perfon in the fecond qaeftioo,. is 66 years*^ But the 
firft QueiHon w^ faUely printed, a month being put down for 
a minute J I have therefore here repeated it again, with four 
more which I have received ftom^ iererai parts- oi the.Jdngi'' 

dtOQ)*- 

m» Jrithmethai ^ejlhn r* 

In how long time would a niiilion of millions ofraoney.be 
in counting, Tuppofing one hundred pounds to be counted e*" 
very minute withoiu tntermiffion, sfad the year to confift of 
365 days, 5 hours, 4j minute ? 

A gentleman a garden had,, - %o 

Five-lcore foot long, and four-lcorc broad» 
A walk of equal breadth, half round o 
He made, that took up half xSat ground ; - S 
(The figure in the margin ^sc,) 
How wide's the walk pray tcU to me ? 



* Tiic meaning of the problem is, that the number 9 ad J^d Luoucc 
hb age together with one-hiti% and ouc-third of hlsa^c, the futu 
ihaU be 130 ; or, fince the Aim of the parrs i, and ^ and | is 

that of hb age is (130 — p=} lii; copfcqucatjy 11 : tf;? •^''^^ 

1 64 hi* age. ' ■ 
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If thirteen tun of claret wine, coft nineteen engHAi pounds* 
Uqw m:iny ptnts of the iuskt wine, are worthji ^^w^yfty^^ 
crowns i 

^u^hn 4* 

If thirteen marks and fourteen groats, buy £ftcen loads of 
hay; 

How many pounds, with Gaftecn crowns, for ninety loads 
will pay? 

When firft the marriage knot was ty*d 

Betwixt mv wife and me, 
Mine age did hers as far exceed 

As three times three, doth three: 
But after ten and half ten years 

We man and wiie had been;. 
Her age c a nit up as near to mine 

As eiffht is to fixteeu. 
Mow teU me, if you can, I pray^ 

What was our agn a' th! marriage day f 



1709. 

Anfwers ft the geographical paradoxes^ 
propounded in the laji years diarj^ - * 

Solution Paradox x. 

ALL places diat lie under the firft meridian, have both the 
greateft and ieaft degree of longitude, and from any of 
them you may begiir or end your reckoning, let the latitude 
be what it will ; and the words of a confiderable ftnthern lati- 
tude, are bnt a blind to make the queftion more obfcure : 
for as we fay of the moment of time when it is noon (ac- 
cording to auronomers> that it is the end of the former day, 
or tlie beg'nninf^ of the cnfuing; fo we m ly f;»y of all places 
under the hrit meridian, that they be the greateft number of 
degrees of longitude that can be, or other wife the beginning^ 
and leaA number thereof. 

Solution of Paradox a* 

By the globe is here meant the artificial g!ob(!, r.nd the irte- 
ridian the brazen cii^lc belonging thereto: then admit the 

firft 
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No. ^. Geographical Paradoxes RESOLVED. 4; 

fir ft place was in 10 deg. of longitude, and tinder the trapick 

of cancer ; the fecond placfe under the north pole ; and Ac 
third lie under 8 dcg, (or any other number from the equator] 
but in the oppofite meridian : then it will follow, that the firft 
place hath 10 deg. long, and 23 deg. and a half lat, t The fe- 
cond place hath 0 dcg. Ton. and 90 deg. lat. and the third place 
hath 190 dcg. long, and 8 deg. lat. rind ?M lie under the fam« 
brazen mendian^ which aniwers. all the conditions o( the 
paradox* r • ^ 

Mufhn of Paradox 
In order to folve this paradox^, it is neccfTiry to kno / the 
ture of refra<aion, ard wliat is the cauie thereof, which I 



fiatu 



fhail endeavour to explain in a few words. 




Suppofe a body of glals R Z 
' F \n form of apara^felopipedon 



or of an ordinary trick (the length 
and breadth R Z and Z T, but 
tlie thicknels you mull imagine.) 
Suppofe from an eye at G in the 
open air (being a ilglu expanded 
bodv) a ray of light fall perpen- 
I* dicuiar upon the tranfpareot (but 
a denfe clofe compacted body com- 
pared to the air) it will pafs to the other fide the gbfs lV,^i 
lo contiiije to without any iefra(5lion at all. 

But if from the eye placed at A, the ray paiTeth obliquely 
to ^, it will not proceed in a dire(5i: line to J^, but bend or 
be rcfraded (towards you) \o C, And when it comes to 
the ray will not contmuc in a freight lu c h orn B C to Z>. 
9ut (coming ou^ of a denfe body,tu a more rare^light, and 



cfxpanded one,) it r 



Cii"aiC3 towirci 



s£*; and if the top and bptp 



toni of the glafs are paraikl. the line EC I will be paraUel 
to.^,^^ 

Suppofe now A 9 to be Ae horizon of feme iflandln the 
baiiick fea, (or el^here) when therefore the fiin comes, 
to J^, he is juft truly rifcn ; yet by reafon of the refra£tkm 
of the vapours and clouds near the horizon, he will appear vs 
an eye place at as if he was really rifen as foon as he comes 
^to ; and the fame it will be after his letting in the evening* 
. which truly anfwers the demand. 

This alfo folves the qucftion, why a piece of money in a 
bafon filled with water, (halt appear, which when it waa 
caipty, cpuid j^ot be feen. 

Solution of Paradox 4. 
When tiie fun rifeth in the horizon of nny place, (be it 

Naples or aay where el&) he is. the ipace oi the j^jxudiame- 

t£r 



4# Labibs* DiARiBi. ZTipper} 1709? 

ter of the earth more diilant from that place, than when he 
is iir its meridian at noon. Now there being but an inconfi- 
derable proportion between the depth of the loweft valley ist 
the world, and the iemidiameter of the earth, (whichis above 
Sdoo miles) it &Hows> that die tan mutt be 3000 miles and 
upwards nearer at noon, than at his. rifing» there being no 
▼alky the tenth part of 5oo miles deep. 

Solution qf Paradox 5- 

There are fome that do fay the place muft be nnder ths 
ibvthpole, but I lake the folution to confift rather in the e- 
^puvocalneisof the words from whoijp meridian the fun re* 
rooveth not • for by this expreffion is not meant, that the iiis 
ilands flill m the meridian, but that he conflantly (hines np* 
on, or enlightens the mericUan of the place, as long as he is 
above the horizon, which is in fuch places beyond the 
article circle on which the fun (hines fcveral days ; as fuppofe 
in 68 deg. foutJi lat. (for that latitude the queftion requires) 
for there the fun departs not from the meridian,. i*^*ihines 
upon it conflantly, for 30 days together, ^r. 

SotuHou ofParkimi ^ 

The places are faid to be in the earth and not upon it, (for 
longitude and latitude are reckoned upon the furface of the 
globe only.) So the axis of the earth (or any other imagi- 
nary line through it) being about 7100 italian miles, will not 
onljaniwer the paradox; but if inftead of twelve places,^ 
he had faid twenty-fonr, ii would have kept witUn the pofi» 
bihty of the demand 

Mod of thefe paradoxes were anfwered by Mr Robert 
Winfton, ofPlimtott, near Plymouth; and ibme of diem by 
Mr Moyle, of Gwennap, kr Comwah 

Of Arithmetical ^uefiions^ 

ARithmetical queOions are as entertaining and delightfttl aa 
any other fubje(5t whatfoever, they are no other than e- 
oigmas^ to be folved by numbers; andmdeedthe fobtiltyof 
numbers are fo ftrangp, that to them who are uoacqnamted 
with them, would feem impofEbie, and many queftions, that 
in appearance fccm a trine, in confequence exceeed all hu- 
man relief. This puts into my mind a liory I have read itk 
Dr Willis's book, called opus arithmeticum. Namely, " that 
•*one Sefla an Indian having firft found out the game at chef- 
•*ic, and Ihew'd it to his prince Shehram; the king, who 
** was highly pleafed with it, bid him afk what he would for 
•* the reward of his invention ; whereupon he afk'd, that for , 
^ ths firil little fquare of the chefs-board (or boards to play 

" at 
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^ at Srafts on) he might have one gnun of wheat fipven Um ; 

for the iecond» two ; and fo on doublingxontinually accord- 
" ing to the number of fauares in the chcHe board, which was 
" 64. And when the king, uho intended to give a noble 
•* reward, was much difpleafedy that he had aik'd fo trifling 

a one ; SeiTa declared, that he would be contented with this 
" fmall one. So the reward he had fix'd upon, was order'd 
** to be given him : but the king was quickly aftonifh'd, wh«n 
" he found that this would rife to fo vail a quantity, that the 
** whole earth itfelf could not furnifh out fo much wheat. 

This flory the do(ftor believes gave rife to that new quefli- 
on concerning a horfe, which fhould be fold according to the 
number of nails in his Ihoes, by continually doubling of them ; 
and this likewife gave occafion to the firll arithmetical queilion 
following, of a merchant felling fome extraordinary diamonds 
being 64 in number, which I compofed on purpofe to anfwer 
the aueftion propounded in the ftory above recited, which 
you mail have anon afer I have fet down 

Tie ar^nuo's to the laji yearns Arithmetical ^eliiom. 

Anfw. to the firft is, 19013 years, 144 days, % hours, 3S 
minutes, fay fome ; others agree in yea» and days, but fay it 
is 5 hours 55 minutes.* 

Anfwer to the iecond is^ a6 feet near, or more tmly 

The 



* The folution of thUqueilion is eridentlythus : A% 

: : too^ooooooooo/. : 10000000000 minutet = spoil yean 144 

days 5 hours %% nunutet^ the true time reared. 

f This probTexn, I think, may be moft ^ 
degantly couAnidled thus : A BCD being jS_ 
the given rc<5tanglc, make B £ jB and 
C ¥ and C G (on the diagonal) each JJ 
r= C £ ; then making AH = ^ A Fy 
and yi / rr 1^ A G ; and complcmlng 
the rc<Stanglc A H K Jy the thing is done. ^ 

For, the area = H A y^A \ FA x 

A C C 3 — 3 A AC 
^ AG s— ~ f-i!Lx-^-i 




ID 



± 



C B B A 



AC- CS^ MAV^CBxMA^^^,,^^^^ 

4 * 

Aod JA ^AUz::^-dszAI =: CF =3 C Jl — J4i 

a 

!Ask ought. 
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The number of pints ia the tliird qucilion arc 34484a -^V* 
A&f. to the fourth qu. is, 49 1. 8 s. befides the 16 crowns^ 
The anfwer to the fifth and kit queftion I receired in verfbt 
fema Mr ProiFer, as follows. 

When firft the fblemn knot was ty'd«. 

Your wife was juft fifteen ; 
You by proportion forty-fiTe, 
. Which is as three to nine. 
' But when your hoary head arrivM 

To ten and half ten more, 
^ Your youthfu! bride law thirty years. 

And you could tell ihreefcore. 
Thus have I told without delay. 
What was your age 0' th' marriage day.f 

Mr 



The niifTcncul calculation wIU come dIi:e<5Wy from thje con(lru<SlIoil 
thus : The required brcadtli H B \s — B j1 — A H B A 



AC CB hA ^CB -Jf BA — A C_ 



too -I- 80 — \/ 164CO , » ^ ^ 
2 2: . s: 90 V 4100 = xs*9^^1S1^%S^l^$* 

The Algebraic Solution. 
Put a zz C B, b ^ A,^d =z it — i, apd z — AH. Then 

HAxAIzzzx i^d = 4 - i ; hence z = ^-11^+ L^—^f =; 



X » 

^CB + BA ^ AC — fcmipcrimeter minus half tfa^ . 

X 

diagonal, the fame as above. 

* ^ufj^. 3. — As 10/. : xtfxoS pints 13 tuns : : x5o/.;:ziooo 

crowns : 344841 piuts. 

^^tefi. 4. — -As 15 loads : pr^ !oid.s : : 1 : ^ : : i 7? «. rr: 13 n^.rks 
H- 14 groats : lO'Sj. — the v.Jac c.^' 90 lotd.^. From wJiich civc' tc- 
ting 8®j; = i<5 crowns, leaves pBS i. r::49 /. S j. 01 4^i. /. for the 
number required. » 

t ^^Jf' 5' — l^ut z and 3 z for the two ag^"^., and r 5 ; then 
X : I ::'3z-f-a :z or3z4-<2 = x^-i-*'*» *i<-"^t: i ^(2;=r 15* 
and 3 r = 45 . 

But perhaps the more mafterly way offblving tliis proUcm is thus i 
lince X : i :: 3z4>d:2 + «, fubtzadt each confequcfiit from its 
antecedent^ and we have s t z 1 1 %z i z-^ai . « 

but t : I ; : z :-Zp hence, 
by fubiraflin^, 1:1:; z : a Ot Z ^ a :s; thf 

nunibci added unif ctfally. ^ 
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Mr John White/ of Butterly» in Devonflurc, fends me word 
he overheard fome of his plain country plow-men difcourfing 
about the £rfl: qucition (of counting the money) in their 
country diale^9 the fubftance whereof was as follows. 
Says Tom 'twol be vorty long days, 
I and vorty to that fays Will ; 
*Twant be tola in a year quoth Jack, 

No nor in zov'n years cries Jill ; 
You talk all like vools faith Rogeft 

A Merchant with*s two vore veet. 
Will fcrape it away in a month. 

And thereto I'll wage you afheep; 
Go blockhead, quoth Beis, that was brewing. 
The boy that weighed my hops, 
- Woll tell it all in a week, 

Zo will any mon in the ihops* 

All thefe arithmetical queftions were anfwercd by Mr John 
Jolly, ofBuglawton, inChefhlre; Mr John Bofwell, ofHarl« 
lion, in Northamptonfhiie; Mr Robert Winftcm, of Plymton; 
Mr Micock, and W. P. 

The three lali by the gentleman of Modbury; and by him 
who fliles himfelf Antenor; MrMoyi; MrYates> ofHenly» 
in Arden, 8cc. 

The difference of the anfwer in the firll qiicftion arifeth 
from this, viz. That after the firfi: djvilion is ended, to find 
the number of years, one takes the remainder to be all mi- 
.nutes, and turns them into days, hours, and minutes dire^lly. 
^ But the other makes the parts of the year, in the fame pro- 

Eortion as the whole years, by multiplying the remainder, 
y the next inferior denommauon, and dividing the product 
by the common divifor, &c« 
* 

The, eclip/es of this year^ 

This year there tmf^ two eclipfes, and thofe both of the 
Inn, Tne firft is a imall vifible eciipfe, on the aSth of febru- 
ary , about noon^ or rather a little after • the digits eclipfed are 
3* The fecond is on the twenty-fourth of an^ft, it will be a 
great eclipfe» but to us inTifiUei it happening to be about 
one a clock in the morning. * 

Thefe eclipfes haippening the one before, and the other 
after the funs apogseottf there can be no full-moon eclipfe 
this year v iNtna 

* From h\ BoncveViti rj ";/?rrr'f obfci vation of ihjs eciiplc at 
Paraguay it appears that the tcUpfe ended at 7h. n m, 15 s. ard 
that the grciitcfl obfcuration was 9J digits. He faith, the iuA lofc 

at sb. 55x0, and that the cdiofe had bc^un before then. 

F 
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New ^leJliansB 

I ^leftion 6. 

Arichiiidlan merchant, had diamonds cnod ftorc 
Of extraordinary value, in the whole fixty four; 
Who brought thcrn to Tell to a perlian king, 
Who af!<M him the value each diamond would bring : 
Gth he tor the firft (tone, I will have but one gram 
Oi vnar beft indian wheat, for the next, I'll have twain ; 
For the third, Ml have four grains, and for die fourth, cifiht; 
So doubling the laft fum, ttlT all are complete. 
Done ! done ! (faith the king,} wiih a great deal of pl^urc. 
Who thought for a trifle he had purchas d a trcaiure ; 
And calls tor, (jocofcly) a big ui wheat ont. 
Saying coiiiU, for there's more than enough without doubt. 
But when for fome hours, the grains they did count, 
They found to fuch vaftnefi the whole would amount. 
That all the whole kingdom, and lerend more. 
Could not yteU mach corn as would pay of the ftore. 
The king betnff oleas'd with th'e merchants great wit. 
Gave lum good Rore of gold for hit bargain to quit* 
Propole DOW each bufhel of wheat worth a crown. 

And jud half a hundred did weigh : 
And fuppofe a c«rn-pint held ten thonfimd wheat grains 

Thele two qucftions anfwcr T pray, 
(i.) What number of horfe loads (* thonfimd powids each,) 

Muft be us'd to fupport this great treafurc? 
ta.) And how many fhips, each a hundred tun freight,^ 

Would fu£ce to traofport the wheat hither^ 

Quoth Jack to Tom, your Age and mine 

Are both the lame ; and Valendne 

Hlkf eldeft fon*^ juft half my years, 

(As by the regifter appears.) 

If thele three fums ypu multiply 

One in another contmually. 

And to their prodaft (drawn at length) 

Add five times fixty-eiglit, one tenui; 
The whole to thirtytnouiand will amount. 
What is each age I come try your fldll and count \ 

III ^leflton % 

A vint'Hcr would mix three forts of wine 

Of various rates ; the firft was very fine, 

The price eight groats the quart i die other two 

Were 



* Sterling iUvcr money. 
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^* N£w QutstioNs; 5t» 

Were five and four groats each, now he would brew 

Fifty fix Quarts together, in fuch fort 

To fcU't for two and twenty pence a quart : 

How many anfwers in whole numbers may 

Bib found to Ibive the quefiion y telime pray ^ 

IV ^ejiion 9. 

Sev n men did buy a grinding-ftonc, 

Of five foot in diameter : 
jAnd they agree among themfelves, 

That each fliall grind an equal fhare,* 
And that one man lliould tirft begin 

To grind iiis feventh part off the Itone;; 
And then another Ihould grind his. 

And fo coiuinLic one by one. 
ligw much each man for's part mufl grind? 
Is what you are required to lind \ 

Thofe pendulum clocks^ by expmence is found* 
Whofe fwing in a minute, make fixty rebounds, 
(As by tryal you'll find if you meafure iJidr lengths,) 
Will contain juft thirty nine inches, two tenths. 
^ If fo ; then how long muft that- pendulum be, 
Th:it fhall make the fame number of Iwings to agree 
With the number of inches its length doth contam,* 
(In the ipace of a minute % ) I'dlu^w very fain i 



I7IOV 

Solutions to the lajl yeat^s quefiums: 

SoluiUn qucfthn 6, by a Lady* 

Soppofe, (faith flie) navigation to have begun with Adam^ 
wd 67279 mips of xoo tun each to have been built every year 
iince the creation of the world, (which (he fuppofestobe 
about 5655 years;) and lo to build the fame number conti- 
nually to the. end of the world, and the world to laft 5000 
years bnger, and all thofc ihips to be in being at once ; all 
of them together (according to the tenour of the quef- 
tion) would not be lufficientto tran^rtthe wheat, fo pro* 
di£^pus is the quantity. She adds, 

For th* horfes muft be (as furc as your alive) 

Of millions, fev*n thoufand, two hundred, and£ve; . 

Of thoufands, fev'n hundred, fifty, and nine; 

Qi uniu four hundred, and three; C^eiy hue 1) To 
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To cairy the cdh, firt and then 'ds at plain 

Juft fo many fliips will bring o'er the gndn. 

I (hail not fland much on the fraclional part ; 

£*en take it i* the barcain with all my heam 
/« If. 7105759403 horfe loaaea, (beddes 702/. 15/. lodm odd 
mpneyi) and the fame number of fliip^loaot** 

Solution of queftion 7. 

If thirty nine yon miihiply by thirty nine, 'tis plain, 
Thiii tiUcca liQodicd twenty oac yuu by that wurk will 
. gain ; 

This drawn into nineteen, five t^ths, the age ofhisiirft 
ion, 

To th' produft add the ♦fom proposed, and » ^ 
fo the work is done» . "f* 

u Jack and Tom's age is 39 years each and Valentine's 19 
years and an half.t 

SoluSUn of quejlicn 

To mix the wine as you propofc, there are no other ways 

but thofe, 

Which are below In order pWd, and had with jingling 

rhime been grac'd. 
Would they not too much paper waAc; beltdeS9 I'm noWt 

fir, in great haile. 
Beft 10 IT la 13 14 15 16 17 18 19 20 quarts at 3a</. each 
Mean 44 40 36 3a 28 24 ao »6 12 8 4 qu«ii is at ^lod. each 
Worft 2 5 8 II 14 17 210 23 26 29 32 quarts at i6</. each 

* Solution of Qu ESTi on 6. The numlier of terms being 64, the 
ratio 2, and the &E£t tarn x ; the fum of all the terms of the fcriet 

will be X I = * — 1 =: 18445744073709551^x5 for 

the number of grains of wheat ; which being divided by 10000 X 
€4 — 640000 . the number of grains in a bufliel, we have 
^882303761 5i7r 1743984375 for the niinibcr of bullicls ; the 
value ol which at 5;. cacli is 720575940379X* 79 &c. /. and the 
dcH hie of this number will be the weight in cwts. then the value 
divided by 1000, and the wcig^ht by loco, give each 710J7 jj?4s>3'7p 
iur the number ol horic or fliip loadb icquiicd. 
f Question 7. This queftion is to find three numbers, of 
vfhidk two lhall be equal to each other» and each double of the 
third, and whoie cootinual produ4^ fliaU be (x9^S9'S) 34o*5 left 
than 3P00O t or, to find two numbers, the one double the other, 
and the lefs multiplied by the fquarc of the greater (liall produeo 
29659*5 ; or, to find a number, the half of whofe cube {hall be 
^9^59*59 > or its ndiole eube 59319 i and conftquently that number 

mwil be ^593 19 =s 39 s the age of each of the dder; andeooie* 
4juently i^^ ii that of the youn^lt 
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tfOm QVK9TI0NS Answered. 5j 

Being eleven anfwers in whole numbers, which are all that 
can be found to fell s6 quarts, at a»</, a quart.* 

S^tnthn of queftion 9. 

How to divide die grinding-flone ifl. 4 '4508 
. Which fev*n men grind down one by one? ad. 4*8400 

Look in the margin, and you'll find ?d. T'3T^5 

What each man for Ins p.irt mull: grind. 4th. 6\.>j6s 

(I mean, what each man lor lus iluie " 3th. 7-2079 

" Muft grind of the diameter:) * 6th. 9*5935 

Which being added all in one 7th. 22*677^ 

Do make up the firft given fum.f 60 inche|, 

S§/uthfrqf queftion la • 

ffthc leara'd Ricciolus believed may be * 
When he tells you, reciprocal, penaulums be< 
To each others length, as their fquares of vibration 
Made up in the fame time (ivithoat variation,) 

Then 

• Question 8. Putting t,^, ancl'z for the number of quarts of. 
th^lrieft, ndd(ire,aadwerfl£rt,Tefpcdlively; then X '^y z zz 5^9 
wnd^z X + 10 y 1$ z ^ %% X'$^^ '^3^ 9 hence z:=r3 — 
a8»;>and y zz 84.«— 4jr* Now x mult be Aidi a whole number-' 
a» will make- both 3 x ^ and (84 4 Jir or) ix ^ x whole 
numbers ; from the latter of thefe two equations, it appears that 
the greateil value of x is ao ; and from the former, that its Icaft 
value is 10 : ib that x may be any numhcr from 10 to zo inclufivc ; 
and by fubfthuting every ni:rab'er from 10 to 10 for in the tvv'o 
equations z = 3 4f — z8, ;f n 84 — 4gr, >ifc -obtain thefe dcvca 

aiilw'crs in whole numbers' ; viz# - , 
X ^ 10, 1 1, 1x3 1 3j 14, IS, i<5, tjj 18, I f), 10. quarts at 32,//. e?.rh, 
y ZZZ 44, 40, 36, 3x, a8, 24, ao, 16, 12, 8, 4, quariii &t 2.0J. e*ich. 
Z1S %, 5> 8, XI, 14, 17, ao, 13, x5, 2p, 3x, quails at i^J. each. 

1^ Qy4tSTi ON 9. This queftion is to divide a nrcle, of 60 inches 
diameter, into 7 equal parts, or rings, bounded by concentric cir- 
cles ; of which the folution will be thtis. — The whole circle, and 
each inner circle, after the fevcral preceding rings are ground oflT, 
muft be Li> each otlicf, hy the qucftion, as the numbers 7, 5, s, 4, 
3, a, I ; but circles are as thcYquares of their diameters; tlicrcfore 
the diameters uf thofe circles Avill be to one anoUieras 7, V ^» V S, 
V4» V 3» *> V ' but the gfcateft diameter is tfo ortfo'V^ ; there* - - 
fitte, by proportioning, aO the othei dsametcrs will come out thus» 
<ov^^, <5ov^4, «0V>» tfoVyi tfoV'f* ^<^Vj ' Nowthclaaor 
diefe is the diameter of the lift pcrfon's (liarc, <-nd^thc j;/lli ence 
between every two adjacent terms being taken, will give the double*: 
breadth of the rings, or tlie parts of the whole diameterto be g(ouod^ 
off by ^he otheitpedons i via. . 
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Then fifty two inches., Gx cents, fome thing o'er 
Will anfvver this queftion : To provide for fomc more. 
/. e. 5z o6io399i6iii8iio8a7i being the cabc-rooc to 
ao Decimals.* Ewy 



-X to = 



4450 794 the ill 
pcilbn**flMK 

5*353518 the 3d 
^'076516 the 4th 
y*»o787i the 5^ 



T ^ ' K = 9 3^3480 the 6th 
—X = ii-<77870 the 7th 



the fttflu of them all is 0*0000 00 the 

whole diametei* 




Th CoHSTBvcTioir 
wtU be thiis.-^Dhiae the 
radius A B o£ th€ gitco 
eiKle into 7 equal parts ; 
and at the points of divi- 
fion etc6t perpendiculars 
imceting tlic circle, defcrib- 

cd on the diameter ^ ^ r t nr a 

then with the center Ay and radiufes A 0^ A M, A it, &c. circlet 
being defcribed, the thing is done. — For, by the nature of the cir- 
cle, the fquares of the chords or radiufes AO^ A M» A te» 
are as the verfed fines AN^ A Lj A I, 8cc, 

Scholium. It is evident that the abovcmethod of calculation 
and conftra(5tion wil I both hold true alio when the Uidres arc un- 
equal in any proportion ; by uUng the refpevSlivc proportional niim* 
bers in the f6rmer» and dividing Uie zadius ^ in the £ime piopor* 
tion in the latter. 

• Question ro. Since the lengths of dhTcrcnt pendulums are 
to each other recipiocaily as the fquarcs of their vibrations made in 
the fame time ; we iliall have* putting x for the length required, 
«: :: 60* zs 3600 : xx; hence =: 3600 X and 

1 5 
9 s v'3«oo X 39*4 s Vi4tiao = 5V06J04 inches, nearly. 
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Every one of thefe quelHons were anfwcr'd by Mrs Mary 
and Mrs Anne Wright, before named; and by Mr Tho. 
Markham, of King*8-lyn (who anfwer'd the lotn qu.) four 
of*em were anfwer'd oy Mr Fr. Walker, ofLyn-regis, Mr 
Hen. Beighton of Griff. Mr Amos Fifh. The 6th, 9th, and 
loth, were anfwer'd by Mr John Richards, Mr Rob. Salter, 
of Topftiam; and Mr Abr. Symmonds, Mr Hen- Carter, 
Mr John Bofwell, Mr John Mark, and Mr Rob. Wiiitdc, 
anfwer'd one or more of diem, . . 

« 

The eclipfcs of this year. 

The two great lights of heaven, the (bo and mooD, will 
each this vear be twice eclipfed. North. ^ 

The firft 19 an edipfe 
of the moon udod the 
ieconddayof feDruary; 
being candlemas-day, 
betwixt the hours often 
and eleven at nig^t» and , 
if the air be clear, vhll ^ 
be vifible to us : near tenf* 
parts of the twelve of the 
naoon's diameter wiJl be 
obfcured, by the fha- 
dow of the earth, on 
the foinh part of her 
body, according to the ' 
type here in the margin* 

To 




I 



Soath« 

h« flu* s« 



D the inhabitants of the city of Coventry \ ^ 
the beginning of this ecJipie will be at t ^ 

The true oppohtion is at — 10 16 37 

The middle of the greatcft obfcuration at 10 ai 41 

The end of the eclipfc at — 11 48 a4 

Total duration will be — — a 53 26 

The digits ecJipfed — . _ 9 56 43fouth. 

m. s. 

Latitude of the moon at the [ \lf^^^ 38 48 J porthdefcenjj 



This edipfe wa« obferved by Mr H. Greener at Strmttbam^ 
about 6 miles almo(k dircaiy routh of London, with a V€ry good 
8 foot telefcopc, the time by his clock being accurately corrcacd 
from Mr Fiamftead's obiorvations. He fays that, iIk time of the 
end, (which was whataioHe rhcwantof a p '^« r apparatus, and a fa- 
▼ourabfe (ky, would give nw leave accuiauly to dctaiainc) I found 

- ' to 



Diyitizoa by 




St> LAoirti* OiAftni. C7^b^«J tTso. 

mt fecond eclipfe is of 
fim, upon feb. 17, 
in tae a,fteiBoon, 

appear to us in EnfKlmMi, 
a^cmfidcaallk^lipie^ ii^^ 

more than two third parts 
of the fun'a.te(te»WlU4l«. 
darkened, on the north 
part : (fee the type in the 
margin.) It will be a ^at 
and central eclipfe in di- 
Ters parts of the world, but- 
by reafon the fun's diame- 
ter exceeds that of tlie 
moon, there will appear a bright circle of the body of the 
fun enconipaillng the mooa on ail parts (as it did at Rome oa 

The begining of this eclipfe, to the inha- 7 
bitants of the city of Coventry, will be at j 
The greateft obfcuration at — ^ 




IX t% 17 



Itte viible coDjundlion at 
TUi eni at ■ A> ! 



eniat 
Tot^ duration is 
Bigitf ^clipftd • 



2 sn 
^ II f p. 

o 18J 



O 4 
O 45 

a 10 
& B 56 north 



fit 



Moon's latitude feen at the {^^f JJjJJ -afcenA 

The third will be an ecKpie of the moon, on the 19th day 
of July, between oaad loa docK in the morning, .theretet 
not Tifible to ns : me will be 9 digits 13 rain, dariened*. 

TheJaft-isan edipft of the fun^oaauguft i3^ncAr6of the 

dock 



to be the iame -(with but a very inconfiderable difference) which. the 
calculation, according to Sir I(aac Newton** admirable tl^ory, pro-* 

. mifed me to expe^. 

He then ytuts down the calailatixins* at large, both according to 
Sir liUac's theory, and lliat ol Mr Honox; Uie lefult of which i» 
that he finds 

h. in. s* 

The end of the eclipie hv the moon's place'from> 
Sir IlaacHewtoa*s theory — — S 
The end by Honoz's theory • — — — — sa 11 » 
Hie end by obicnration — — — ix 1 30 
Tlie error therefoie of Sir Ifaac*s theory is, by this obfcrvatioo, 
bnthaliamiAolfi orflOM-f of flOiioi?a fyiUm» nine minutes and 
ahalf. 



la: %• o 
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Ko.7« OsOGRArBICAL PAaADOXES* Si 

dock in the afterooon t and though the fun bethen»tOttsm 
Great- Britam^ an hour high, yet the moon's Ibuth latitude 
being great, and being increafed by her fouth parallax» doth 
depress her too low, as to interpole between the fun amd U8» 
or indeed of any part of Europe. But in the fouthern parts, 
it will be both total and central, and formidable to benold 
and in the latitude of 6 deg*. 56 min; ibuth, and longitude 13S 
deg. 3 min. weft from Coventry. This edipfe begins at fun 
rinng, in lat. 30 deg. 13 min. S. and long. 151 deg. 54 min. 
wed from Coventry he will be centrally eclipfed at fun rifing. 
In lat. 41 deg. 14 rain f. and long. 105 deg. 59 w. from Coven- 
try, he will be centrally eclipfed in the nonagefim. dc^. in 
, 76 54 f. and long. 64 57 w. from Coventry, lie will be cen- 
trally eclipfed at fun letting: and in lat. 57-6 f. and long. 
X43 w. from Coventry the eclipie ends ai fun fettmg. 

Same geographical paradoxus propqfed to the 

ingeniQuSy to be Johved againjl next year. 

tm T^HERE are two remarkable places in the globe of the 
1. earthy in which there is only one day and one night 
throughout the whole yea& 

Thttt ace alio fiiime places on die earth» in wbidi it Is 
neither day nor night at a certain time of the yeatt for the, 
ipace of M hours. 

3. There is a certain place of the earth, at which, if two 
men (hould chance to meet, one would fland upright upon 
the foles. of the other^s feet, and neither of them (hould feel 
the other's weight, and yet both fbould retain their natural 
pofture« 

4,. There is a certain place cf the earth, wliere a fire be- 
ing made, neither tiame nor f'noke would afcend, bat move 
circularly about the fire. iMoieover, if in that place one 
fliould fix a fmooth or plain tabic without any ledges what- 
, Ibever, and pour riiereon a large riuaniity of water, not one 
drop thereol could run over the faid table» but would raife it 
filf up in a large heap. 

5. There are three remarkable places on the continent of 
Europe, that lie under tluee different men Jians, aau yet. ail 
agree both in longitude and latitude, 

6. There is a certain ifland in the ^gxon fea, upon which, 
if two children were brought forth at the fame inftant of 
time, and living together for feveral years, fliould both ex- 
pire on the fame day, yea, at the fame hour and miiiute of 
that day, yet the hfe cf iha ojue would furpafij the life of the 
Otber by divers monthsj 

Nev9 
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S9 Ladies* DiAJttis. LTippcrJ] x;io 

Nfw ^ueftums^ 

I ^iijlion II. 
A man being aflccd ivhai ca(h he'd in flore ?* 
Reply*d, I have three forts of coin, and no more. 
I have fix-pcnces, fiuJImgs, half crowns ; now to fliew 
The whole luni that I ha. c, by this means you may know;- 
If the {hillings and fix-pencts bcnh you Jo juia 
Inonefam, they will makejuii iuLr Ir^ndicd ind aine; 
* inhe Ihilliogs and half crowns together you county 
The number of both yon wOI find to amount 
To one thoufaod, tworhundred, fifty and four, 
(Wl ic!i clears up the caie fomethiogmoFC than before.) 
But if you from the half crowns aadfix-^ccs take 
Four times ten, aud twice one, the remamdcr will make 
One thoufand, one hundred and' three. Now from hence 
You may tell what I have in poiuub, ihiUingi and pence^. 

II Sty-.JliOJi 12. 
A gentleman was by agreement to pay 

One thoiifand pounds juft, and no more ? 
And he licid none other but two forts of gold. 

Which were *'guincas and | liiidorts. * Of 
Howmany of each rauft he give to defray t "V'T*- 
Hk faid debt, and how many ways might he pay 
Thb find fum by thefe two « only coyns, idl me, pray I 

in ^eftion 1%^. 

A farmer with a plowman doth agree. 

That thirty days his fervant ho, flrould be. 

Ekch day he wrought, the farmer is to pay 

Him fixteen pence ; but when he is away. 

Five groats he h for each day to abate : 

The time expn d, they their accompts do ftate,- 

Whereby the m after nothing is to give. 

Nor has the fci varR any to j eceive. 

HoW many days he wrought I do demand, 

Aod how many he pky*d I'd underftand ? 

In the midft of a meadow well (lored with grafir 
I took jiifl an acre to tetber my horfe : 
How long mufi: the cord be, that feeding all round, 
He mayn't graze icis nor more than his' acre of grou&d^^ 

A cpuntry fpark addreft a charming (he, 
In whom all lovely features did agree : 
But he not fkili'd iW art (you may prefage>) . 
Was toafoUcitoift to know her ag$. 

The: 
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Ho. 7* * New Questions, " 59 

The lady fmU'd at this jjrepoft*xou$ rule 
Of courtftiip : but to fatisfy the fool. 
Made him this anfwer with a generous air 
(A lofty charm peculiar to the fair,) 
•* My age is that, if muhipJy'd by three, 
*• And two fev'nths of that product trebbl'd be, ^ 

The fquare«root of two ntotha-of that is four: 
** And now farcwel— ril never fee you more. 
** Your fond impertinence has caus'd this raget 
" *Tis clDwnifti fure to afka woman's age. 
So you're defir'd t' aflifl: him, or perchance 
The ipark muft iUli remain in ignorance. 

^ej^on 16, hy n»my qf letter* 

London, May the firA, 1 7 hundred and 9. 

Deftr friend, 
{ make bold for to fend you a line 
T* inform you what hapt to me this very day : 
As I pais'a with feme friends thro* cheapfide, in our way 
We were viewing Bow-iteeple, fays a fpark that flood by, 

* Cnn yon tell, fir, by art, how many feet that is high? 
^' ril lay you I can, fir, a piece to be fpent: 
" 'Tib acne, quoth the fpark : I reply'd, ** Fm content. ' 
We laid down oar money. The fun ihining plain, 
I mealur'd the lhadow, which I found to contain 
Two hundred fifty three feet, half a quarter, 
And the clock juft Ih uck twelve as I hnifh'd the matter. 
Now (good fir) inform me, how high is the fteeple ? 
For you can't beac it into my head with a beetle 
How it is to be done : ■ ■ Were the vv ager to fiixl, Sir, 
A pritty plaint) girl, or a good glafs oi wme, iir, 
I think I could do it as weU as the be£t ; 
But thefe crabbed hard numbers I ne'er could digefl. 
Fail me not in this pinch, fir, whatever you do, 
If you fhould, dear money away I mall throw : > 
Beudes, all my friends, fir, will laugh at me too. . j 



mi 
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I7II. 

An/wers to the geographical paradoxes fro^ 
founded in the Iqji years diary. 

Solution of Paradox t» 
The olaces lie under the two poles. 

Solution Paradox 

The plaoet maft be 90 degrees from the fun when he is id or 
Bear the tropicks. Thus, if the fun is In the tropick of ca* 
prioorn,itheplace6thenwill be under the artic-circie, or rather 
15 minutes (being the femediameter of the fun) more north, 
for then it is day, bccruife the fun is below ilic honzoR : nor 
is itnighr, bcc.infc by the re fraction of the armulphcic ilic lun 
to the iiUiabitants of that place will f 'cm to be reaily riien. 
The leaibn of fuch refradlion I gave you 10 my diary of ^709* 

Solution of Paradox | and 4* 
Is the center of the earth. 

Solution of Paradox $. 
By Mr Robert Wilfon, to this effed, viz. Divers geem- 
phers begin their firft meridians at divers places. Thus 

Ptolemy at Cape Verd, (formerly one of the fortunate iflands.) 
Mercator, at St Michael's in the Azores. Blaew, at Teneritt 
in the canary-iflands, &c. Now if you take (under the fame 
lat») 3 places (iuppofc 10 degrees) from each of thelc firfl 
meridians, they agree all in Int. and alfo in Ion[:. from th^ fe 
3 refneclive places, and yet lie under 3 different meridiaQ8» 
in reijpcitt oi tlie globe. 

Solution of Paradox 6, 
Mrs. Lydia Fiiher anfwcrs it thus : if one of the children 
(ails dire^ly eafl, and the other diredly weft, when they en- 
compofs the globe of the earth once (which is now eaiily done 
in a year) there will be two days difference in their age. And . 
in 40 years thus faihng, the one would be Zo days older than 
the other. 

Mr Mark Moyle anfv/crs it tlras: fuppofe the one lives 
within the artick Circle (where no day exceeds 24 hours) 
and the other goes and lives in the parallel ot Lit. (fuppofe 
of 73) (leg. ao min. where the day is m(!)ntus long, and 
then returns, and both die; the one will be three months 

older than the other Thefe were anfvver'd alfo by Mr 

Lcadbctter> Mr. John Senhoufe, Mr. Will* Davenport. 

Si hi- 

•V, 
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Solutimi to the laft yearns quejlions. 

* L ^^ion II. anfwered by Mr* Tho» GofliDg. 

The anfwcr will be, as fure as you're alive. 
Of half crowns nine hundred ninety and five. 
Of (hillings two hundred fifty and nine. 
Of fixpences fev*n fcore and ten (very fmc!) 
Which added together, the whole comes h om thence 
To one hundred forty one oounds, eighteen pence, 
ue. half crowns, 259 millings^ ijo iixpei^ies, ia all 
14x1. IS. 6d. , * 

f II> ^eftion I a. anfnvered Jty Mr. John Bofwd. / 

To pay the debt as you prnpofe. 
There are no other way than thofc 
t Which here below doth plain appear, 
Tn number fev'n and twenty are. 
' Guineas — 32. 66. 100. 134* &c. by adding always 34. 
Lewidores — 11 36. 1093. i050. T007, &c.by Itubftr. always 43 
vviii give %^ anfwers, each two funis making loool. 



* I. Qjy E i T 1 0 K IT, filvci* 

The meaning of this quefttoa is that the fum -of the {hidings aad 
fixpences is 409, the Turn of the fliillings and kalf-<rowns is 1254, 
a9bd the fiim of the lispences and lialf-crowns 1145 ; to find the 
Diunber of each. That is, having given the fums of every two of 
three numbers, to find the numbers. 

Put X the number of fixpences, y zz the {hillings, and z 
the half-crown? . Then, by the q^ucdion, JC -f- =: 409, ^ + 

jx$4i and x + z =1 ii45- The fum of thcfirft and third, is 
% X y z zz from v» iudi taking the fccond, ^vc haire 

% X zz 300; hence x zz, 150, y zz 409 — x 2.S9, and z zz 
SJ4S — X ZZ P95* ^Bd the fum of thefe all together amounts to 
141/. 14* 

f n« Qj7 s s T I o N I*, fihi^ 
Put X for the number of guineas, and / for that of the louis-d'orf. 
Then vrlW 43 jr 4^ 34/ ^ = (1000 x 40 7^) 40040 ; hence y ss 

— i_ — (by dividing) ii7<^ — X ; confe- 

9^uently a whole uumber, as alfo 4 times the fame, 
34 17 ^ dwiduig) Jf — a + ; 

X "4" 2» 

iicnce • =: a whole nuxnber = ^3 then x :=i nf — z. 
Mathem. G * * Thi* 
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6a Laoi£8' DiAHi&s. iTipper^ X7ix« 

♦ IIL ^efthn xj* anfwered. 
That lazy drone, who fquander*d away, 
Thirteen days, and one third^ in fleep and play> 
In thirty days (for all he nothing got) 
Deierr'd to nave bit bones broke, for an idle fot. 

i. e» He work*d i6 days 8 hours, and play'd 13 days 4 hours. 

+ IV. ^lejllon 14. answered by Mr. Nat. Browne. 

If you be difpos d, fir, to tether your horfe 
In a meadow that's very well ftored with grafi» 
That juft he may graze up an acre of ground, 
The length of the cord may hereunder be found. 
Tiz. 39 Yards. ^5073 75* 
X V, ^ejiion 15. anfwend by Mr. John Tord. 
Young maids oft fpeak their minds with words fo daikj 
That leaves a doubtful meanmg on their fpark ; , 
Elfe (he mipht finely without words lb plenty. 
As well have laid her age was eight and twenty. 



40000 — 43 X • 

Till* written for it in the expreffion jr s: » ff^^ 7 

rr 1 1 7 9 — 1 1 ^ /> ; i f cqiiently P = any even number = (fuppofc) 
2 n ; then y z=: — 43 w, and x = 3411 — a. ; whcfC n is any 
integer number, 

/jaking iiicceffiTely the numbers 1, t, 3, 4» *c. for «, we have 
TSS 3x, W» ioo» »34f >**t aitf, »7o> 304* 
J*— 1136, iop3, io|o, root, P^4i ^''t ^35* 7P*» 

' • HI. Qb ESTioN ly folved. Since the two produdls of each 
number ot* days by their rcfpe<aivc prices aic equal to each other, 
it follows that the faid nvmber of days will be reciprocally as the 
prices ; but the prices are as 10 to itf, or as 5 to 4, whpfe fum is 9, 
and the whole niunber of days is 30^ whence 9 : 30 ot as 3 : 10 

^$': 16? daysworlrcd. 

C4 • isi days idled, 
f TV. Q^»F.ST10N 14. f'h'eS. T\\c number of fquarc vr.nls in 
an arcc being 4840, and a circle being equal to 3-141 jy ^c. diawa 

.184.0 , g> 

into the ibuare of the radius ; therefore - , = the iquare 

^ 314159 t^L. 

of the radius, and confequcntly the radius itfelf or length of the 
chord will be V =r 3p«»5073 ya^ds. 

f V. Question ij. fulvcd. Put x f or the lady's age. Then, 

by the qucftion, -^3^X-X3X- = i^ -jj = 4 ; hence 

itf Xtf3 _ igX7 — ^ V , — 18 
9 :S — Ito — S= -"T 4 A 7 = 
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No. 8. Qj^ SSTION$ AN8WBRfi». 6$ 

*^eflhn i6. ^^//r^ the Prize ^efiion^ a?\pwere4^by Mrs* 
Mary Wright, to ivhon$ Ipr^ented fht t% diarief% accord^ 
sng t§ my prcmife. Inttill give it you in ier owtt wrds : * 

May T, 1709. ^ ^ o # » 

Sua s longitude, from its ingrefs into aries — 51 o 

Oblique angle of the ecKptick and equator — 23 29 o 

Thence the decKnation that d.iy — — 18 9 45 

Confequently its mcrid. altitude in lat. ji** 31' . 56 57 45 

The complement thereof to 90 is — — 33 ii 

Then as the fine of the angle 33®^a»*^. 

To the bafe %st* i%5 
• ' 80 it the fine of the angle 56. ^7* . 

To tke perpen<Mcidar 384. 307 reet the height of the fleeplr* 

CjT Note, The true heighth of Bow fteeple is 225 feet, 
for which at firlif I had proportioned the length ot the lhadow, 
but upon fecond thoughts I alter'd it, for fear fome, ^vho had 
read Its heighth in hmory, fhoolid claim the reward, without 
having art enough to in?cftigate it hj trigonometry* 

T/je aj\pwer to the per/on thatjeni the x^th qttejiionw 

Sir, Tours I recdTed, and finding^ you are * 
A pleafaiit companion* and kmd tp the fair^ 
f tnougbt mylcif bound to ai&ft you in this ; 
When to London I come you wonr't take it sanifi« 
If I gire you the trouble to fhew me your /kill 
In choofing a bottle, or a fair one that will. 
To fave then you coin, and prevent your friends laughter,'^ 
Three hundred eighty four feet and a quarter » > 

1a the height of the fteeplc* withm a linall matter* ) 

I ivoeived cBvers other anfwera m verie, from ditera other 
perfon^^ but have not yet room to repeat them* 



* YI* P JL I 2 s Qjr s s;t 1 o N i^* fihui* 

Thii ioIutioD, at length, will be thus : 

The fun*! toagitttde &og fuppoicd and the an^e made 

by the equator and cclii^c a|* %$f \ by Hght-apgled fpherical td- 
angles, as radius : fine of 51^ aSf :: iliie xp' : fine 18° 41* 
the declination for the time ; to which adding 38^ z8' the com** 
plemcntofthc latitude, there refulu 56** 37' 45*^01 the meridian 
altitude that day. Then, by ri^^ht-angled plane triangles, the 
height of the Iteeplc will be found hy Mrs. Wright's proportion 
above, or rather thus, as cadiud : tang. 56** 3,7' 45" 55 a^ii ! 384*3.% 
the ilccple*s height. 

O » 
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64 JDJAt.iit« l71^Pff^2 im 

Tbe eclipfcs qJ this year 171 1. 

six times this year will the two great lights of hcarcn be 
cclipfed, namely four times the fun, and twice the moon. • 

The £rft is of the fun, on the 7th of January, 3 quarters of 
an hour after 9 at night : and, tho^^kfiuhle to us^ about 3 des^. 
eaflward in lonrntude rrom. Coff entry (wheie it is created) 
the liin will (et aioout 3 digiu cclipfed, on the fouth (ide4if 

llie iecond of the moon, a great and total edi^ m 
of January, jiesr noon, and ib invifiUe to us; mk will 
beTifible near the meridian of our andpodet. It begins at 
Coventry at %j min. 19 iec after 10 in the morning; the im* 
merfion is at 16 min. 30 fee. after si ; the middle at 13 nviw. 
to fee. aftemooa 1 the true oppofiuon at 14 agin* %^ftc» after* 
Boon; the emerfion at 59 min. 51 fac. aftemooa: the cod at 
%t nun. ^% fee. after i. The total duration i hoiui %t moi*. 

fee. digits eclipfed 19 and near a quarter. 

The third is a fmall eclipfe of the fun, on the 6th of fe* 
s truary at x ho. 11 min. 56 fee. in the afternoon, but cannot 
he feen by reafon of the great north latitude of the moon,, 
except under the article circle, where it is raoft confpicuous,. 
and about 78 deg. weftward in long, from Coventry; at fun- 
fifing, the fouth limb of the moon will touch the northern 
limb of the fun a little more than a quarter of a digit, or the 
48th part of the fun's diameter, and therefore will hardly be 
perceptible. 

The fourth will be an eclipfe of the fun, on wednefday the 
4th of July, near 7 in the afternoon ; and, ii'the air be clear,, 
tvo third parts of the fitn'a diameter will be feen to be dark 
cned on the north fide. 
The beginning is at ^ 
The ^inble eoiunndioa 
The greateft oUburatito 
Hie end ^ — 
The duration 
The digita eclipfed 

\% ss'l^or. 
4 X4'> l>cfc« 



Moon's latitude feen at the ^jg^ 






• « 

This ecUpfe, where grca- 
teft, can be but nine digits 
and an half, and that at 
Am^letting imder the artick 
drc(e, and longitude about 
4S deg. eaft from us. . 



The 
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No»S. New Qj^esti^ns.^ §s 

The fifth IS a total'eclipfe of the moon on July 18, at near 
6 in the aft f I noon, but not vitibk: to us, bccaufe the echpfe 
ends 10 min. before the moon rifes. The beginning is at 4 ho. 
6 min. 3 4 ice. ai icr noon. Immerlion at 5 h. 7 m. 37 f. Middle 
at jh. 51 m. 26 f. Tru6 oppofition at 5 h. 53 m. 24 f. Emcr- 
fion at 6 h. 35 m. 15 f. The end at 7 h. 36in. i3 f. Duracioa 
3 h« 4^m» 44 f. Digits ecKp&d 17 and an half* 

The laft is- of the fim on the iSth of JDecember at $ h. 
39 in* 53 f> the morning, but by realbn of the nioon*s fbuth 
fat. angroented by her lottth parallax^ it cannot be feen by 
U8> altho' the fan is above the horizon, but will be both total 
and central ia the fouthera pans of the world* 

Two geographical quejlions propqfed again/l 

next year. 

* 

Iff what degree of latitade 

Does that foft/emale dwellf 
Who upon certain days might tieir^ 

If flic obferveth well, 
• The morning fun on tli* felf iame point 

Of comixils twice to bcv 
Likewile his evening azimuth 
Twice in the iame degree. 
'Tell me fweet englilh ladies, for you are 
Than her more charming far> and far more faic^ 

. In die Atlantick ocean from our {here 
Diftant fire hnndied leagues, or litde more»« 
Lies- the canary ifle»,. bkft with good air. 
Sweet whiftling birds» rich wines beyond compare;- 
A mountain, the world^s wonder^s fituate there^- 
One of_the higheft in this earthly fphere:- . 
By us 'tis call'd the tenerifFa's pike ; 
\^'hofe lofty held i*th* atmofphere's fo high, 
That it furmonnts all grofTer clouds o*th' fky» 
Three degrees and an half, you may it ken. 
Or, (what's the fame) two hundred miles and ten 
For the refra<Etion angle, you may make 
Allowance, (v/hat is thougiu but meet to t^e ;) 
Thirty live lamutcs jnfl-, nf a c!e;-r?c. " 
^ow I demand what heighth^ the pike mufl^ be f 

i 
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if! Ladies' DiARi 18. {Tipper^ ifii 

ft 

New Arithmetical ^uejltons. 

I happeo'd one er^iMog with a tisker to fit, 
Wliofe tongae nm a ^reat <leal toa faft for Ua wit: 
Vtt taHt'd of hii art with abundance of mettle ; * 
80 1 jdk*d Mm to make me a flat-bottom kettle^ 
Tbat the t6p and the bottom diameters be 
Jsk jail fuch proportioD as fire is to three : 
Twelve inches the depth I would have, and nO more^ 
And to hold in ale gajlons feven lefs than a (core. 
. He promis'd to do't, and to work he ftrait went;. 
But when he had done it, he found it too fcant;. 
He altered it then, and too big he had made it,. 
And when it held right, the aiametcrs faiPd it: 
So that making't fo often, too big, or too little. 
The tinker at laft had quite fpojlcd the kettle : 
Yet he vows he will bring his faid purpofe to pafi>, 
Or he 11 utterly fooii ev'ry ounce of his brais. 
To prevent him from ruin, I pray help him out. 
The diameter's length elTe he'll nerer find out» 

II* ^^iipn x8j by Mrs. Lydia f iiher* 

•What two fums arc thofe, can any fuppofe. 

If added togethet they muft 
J^ake twelve -nence, be fare, aad nine halfpence more,. 

(Or nxteen-pence-halfoenny jult V) 
But if by iUvilion yon make a decifion» 

And the greater by th* lefler diride ; 
In the quotient reft fev n and twenty pence juft ^ 

Come» ladiesy this riddle decide. 
< And to find out thefe mimbers witbont any blunders^ 

Pray tell roe what courle you v ill take: 
And if ynii can do it» and to the world (hew it> 

Amends^ when I meet you, rll make*r 

Pray try your (kill two numbers for to find, 
Whofe fum, when added, will be jutt one fev nth; (j) 
And if -tflgs^^^r ^i^<^y be muitiply'd, 
Their piroduft*s four eight hundred forty fev'nths. 
Fradlions are called numbers here, you fee, 
Aiid your true aofwer will two fi aciioud be. 

> 
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Ko. S New Qji « s t i o n s. ^7 

IV. ^ejMn ^Of h Wiliiara Hawacy. 

A famous general haviog. fenr'd his king 
Long time in wars> and had victorious been 
For which his feirice (with a pleafant fmile) 
Aflc*d of his king one tanhing tor each fiic 
Of ten men in a file, which he could then 
Make with a body of one hundred men* - ^ 

The kmg confiaering his brave anions pafl>. 
And Teeming modefty of his requcft. 

Gave his confenr : To what will it amount 

la flerling noney ? Take your pen and count. 

V. ^efihn ai. by Al/k Gideon Colicr. 

A gentleman* as he did ride, 
Near to a p^eafant common fide» 
Soyaie fliepherdeffes chanc*d to meet,. 

Driving their flocks, whom he did greet.. 
God fpeed you well ; and mav vou be 
As happy as youVe fair, (quoth he :) 
Profper your flocks, and may they thrivei 
Tell me now many ftieep vou drive? 
One of the damfeJs ftrcight rephy'd. 
Sir, you Oiall foon be fatisfy'd, 
For if the flock we fhould (fivide 
Among us cquidly, each ihiire 
Is twice the number we maids are: 
But if for one of us yon db 
Count one iheep, for the next count two> 
For die third four» for the fourth eight, , 
So dbubling at each maid aright* 
At the laft maid the foni vromd be 
As many as the ihcep you iee* 

^ift» 21. by Mr» Amos Fiih. 

From Bifcay we fail'd with a very fair gale. 
Our courfe was full north, and we fpread cvVy fail; 
For the weather was curious, unclouded the iun. 

And for feveral davs we v/ith pleafure did run. 
But the wind coining crofs, we conchided it beft 
^To alter eur courfet fo we fteered full wcfl, 
Till our diif 'rence o longitude wii5 one degree more 
Than the latitude*s diflPrence we had failed before. 

.Now, pray fir, refolve me how far we have run. 
And how iar 'tis from Bifcay from whence we begun. 
All the help I can give you tow Vds hndmg it out. 
Is, that the neareit dillaace when wc tackV about. 
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To a llrcight line, if drawn from the place where we be 
To Bifcay, (accoiiiitiofi[ 60 miles a degree) 
Is fer'n fcore and ten miles^ as fure as can be. 

T/?i! Prize ^ejiion for 1711, that ^'bcmr Jirjl anfwers 

Jhall have a dozen diarUs. 

When tir*d with bus'nefs, or pcrpkx'd with care. 
Or minded am to brentVse in fragrant air, 
I to my lonefome garden ftrait retire, 
To fooihe thofe cares, and nature's works admire. 

Here rows of charming greens delight the eye. 
And here a chryifal flream glides gently by: 
There; lovely flow'rs cidorn their earthy bed, 
Blended wiin curious dyes of white and red; 
But when one k-vJiir than the rell I find, 
It brings the chr.iT.iirig fex into my mind. 
For ot all ucauaes in the world we know, 
A bc iuteous woman does the reft out-do. 

Witliui this place I have two lofty firs, 
Which above all my trees my mind prefers^ 
Upright, and ftreight, and taoer to the top, 
On each of which a gilded ball iVe put. 
Between each tr^e, when meafur'd on the ground,. 
In a ftrcight line, juft fix-fcore feet IVe found. 
The higher tree one hundred feet contain, 
Four-fcore the lower (both iiaod on a plain..] 
Between my trees a fountain I would place^ 
(The better ftill my garden for to grace) 
But lb. that from the ball o'th* top each tree 
Should" to my fount of equal diftance be. 

And from xV\^ fount a walk I would have made^ . 
And with luch nicety of art be laid, 
That as along the fame I near or far do move^ 
yd equal diltant be from each oWC i^alls abovo%- 

At this walk's end a houfe of pleaiure I 
Would have fo plac'd by ait, that when I lie 
Upon my couch, to meditate, or read, 
Or fomecimcs deep to eafe my aking head. 
From ball to ball, and from each ball to me,< 
May equal diflancc from each other be. . - ^ 

Come, artifts, now revolve u^i^hin your mind' 
How thefe things muft be done; and then to find. ^ _ - 
How fir my houfe of pleafure plac'd mull Be 
From th' fount, and from the bottom of each tree? 

This qtieftion, and queft. 1 7. of the tinker, &c. of this 
diary: alfo the q^eftions laft year of the Ladfs /^ge^ and 
of JStfow ^tsepUp areii;ood pattciDs how au arithmetical quef- 

tion 
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tion fhould be compolcd : namely, to cloathe it with fach 
delightful ci] cumftanccs, as ihould egg us on to the folving 
the moil ufeful patrt. To heighten delight, whet the ima- 
gination, and marpen invention all at once, to enlarge 
the ckpvLOty of the mmd, aodnuiiSi our pleafiire to the higheft 
pitch tt is capable of ; and I hope the poetical artift vim ia 
time to come iead me ibme foch queAions as thefe. 



1712. 

Jjifwers to the Geographical Paradoxes pro^ 
pounded in the lajl ytar^s d&ary^ 

farad99t x» anfmtirei iy JMr.. Hiitchiiilb]s» 

Between the Vropicks and the lioe. 

That female I can (hew,. 
That twice the fun on the fame poiiit|» 

Tth* morn, and ev'n, may view. * 
And tho' our engliih ladies r.ha^m^ 

Excel her far by day, 
to fllent Nox's foft embrace ' 

She*a ao ieis channt. thaa they. 

* Paradox a» explained Mr. Nau BrowiH. 

- That famous mountain Teneriff you caU, 
Whofe towring pike o'er-looks this earthly ball, 
Four mites and quarter is, and ibmeihing higher: 
A height prodigious. chat all men admire. (4*28 x } 



* The ibilttioii of thts paradox it only an eafy ^simple in plane 
trigonometry, in which the radius of the earth is one leg of i right- 
atiglcd triangle, the fum of the Aiid radius and height of the moun- 
tain is the hypothcnufc, and the angle included by them is equal to 
the degrees in the arc of the vifibk diflance. Now taking the re- ^ 
ifO/^ion 3s' from 3® qo' ieavei ss' ^ox the faid angle, a>id 

»i<Joo -f- a y ?'T4T ^9 5cc. 5457'74? U the earth's radius in ^no* 
graphical milci; then as the cof. of $$' : rad, or fine of 90" ; 
94^7-747 : 344i'iotf ; from whicli taking 3437*747i '^' c obtain 4'45 9f 

n.iics for the mouniain's h&iglu; which is a Uttlc 4iilereac from, the 
aiilwei: above ^iven. 
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Solutions to the laji yearns ^eJHons. 

!• ^ejlion 17, ar{pwered,by Mr. Ridi. Parker.* 

Before the laH chrifhnas there came to my houfc, 
A jolly fine tinker, whofteih'd very c^oufe; 
I zSkx nim, If ftore of good work be had got ; 
He reply'd, that he had; but that he like a ibt. 
Undertook t'other day for a critical afs. 

To make him a dat-bottom'd kettle of brals» 

Whofe wideoefs at top and at bottom ihotild be 
" Tn the fame proportion as five is to threes 
•* The depth it fhould juRIy twelve inches contsdOt 

And that it fhould hold in ale gallons thirteen. 
That he try'd many wavs for to bring it about. 
And yet after all he could nitikc nothing out : 
Which at length it had made him fo wondrous poor^ 
That work for a tinker he crys at each door ; 
' Who had brafs, and had money enough juft before. 

The tinkers fad ftory did make my heart ake. 
So I gave him the mcafure each widenefs would take> 
(As hereunder you'll find) for his kettle to make. 

With a greaa deal of joy then awa^ went my friendt 
Crying, l£lve ye any work for a tinlcer to mend ? 
Any boles» any bellows, any pots made of mettle ; 
But he ne*er could endure for to hear a kettle. 
Lefler diameter 14*6390438. 
Greater diameter 14*398373* 

The ingenious Mrs. Barbara Sidnvay, in anfwer to this 
^ueilien> propofeth another very pretty one at the ficme 
tuie. ^ ^ ^ 

Wett,. bonny brave tinker, to five thee from ruin* . 
The kind britifh lafles are active and doing; 
Be : nife that thou art a brave fellow of mettle* 
Take here the diameters both of thy kettle; 
One's twenty-four inches, four-tenths, very near, 
T'other fourteen, and fijLty-fonr cents doth appear. 

m' ■■■■ ■ ■■ 

* T. QjU E S T r O N 17. f Jveff. 
PuttinjT J z and 3 z for the top and bottom diameters, by page 
515 MeaiuraUoD, we ihall have (3 X ^4 + 4^2 or) ig6zz 

X i» X •oooajibp sr 13 : hence x =; — ~- — 

r= 4-880057 ; confcqiiently 3ZS;i4'^4<ii7J| and 5 z 5S a4*400*8S»' 

the uvu diamciub rcipucd. 
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* ^fihn to the tinker, or hh frhnd. 

But now if it was to hold as much again, 
And carefully lengthened at its biggelF end, 
(Ihe whole being a frulKim cone) I would faia know 
How much is the depth of that added beiow? 

t II. ^cjlion i8. anfivered. 

The firfl: of your numbers^ without any Uiindert 

I hud to be one that is mixt. 
Fifteen the whole part, according to art, 

And jufl: fifty one— fifty fixths. (ij^) , 
Then, dear madam Fifhcr, for I do not mifi here. 

Den 0 m i n ate feven times dght ; (-fi) 
Thrice eleven of thefe, you may take if you pleale, 

So your queilion is anfwer'd compleat. 

^eftion 



• A^fwer U tbe^fitom H ih$ tinker, $r hU frund. 

If 1« and 34 be the diameters of the lira or given fruft m, u hofc 
altitude is i*, and z the altitude of the fruftum to be 'redded : 
Thai, by fiimlar triangles, 8cc, U + sn- the greater diameter 
" th e part added; and fince the t wo contents arc equal, wc ihafl 

have i ^ ^ 4- S fli ^ + ^nz -f 5 X T 7 -f- a^^t " X « s 

aj«iv-H iSMa+9aa X ix, or ^ 7 -hs'* + ^ z 4- 5 x s -f- i j X r 
SS 4P X II = 588, or z' +poz^ 4- 3.700 z = 11168. ikace 
z =7 tf*38476ip sr the height of the part to be added. 

f II. Qu X s T 10 K 18. /elved^ 

Pat z for the Icfs number: then, by the qucftion, either x^l— 2 
or %7 z will ezprefs the greater: hoice zjzszi&i — z, or »tz = 

then -2: = = the kfi number, and confctjucntiy M 

^ ifH S= the greater. 

Otherwise. 
I.ee a: =: the Icfs number ; then %tx=zth€ greater, and aSx = 
i^i = ^; henec the reft win be ks above. 

OTHsawt^E. 
Since, as above, the numbers arc m proportion as a? to r, and 

tkcir &« = ,<fi : h«ce « .« : t«i : , j ' = |^ = '''^ """"l""- 

_ C »7 : 15^;^ ~ the greater. 
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• nr. ^^ion 19, anfwered by 

Theft fradioos I have fet down below, 
The anfwer to your niacteentfa queftion flunr. 

t IV- ^^Vion ao, anj<wered by Mrs. Sidway, 

Great heroes deeds no poets lines cxprefs, 
, , Nor worthy actions recompensed in verfe; 
Numbers alone their merits muft recount, 
See here below how vaft the fums amount. 

**S45 *»7o9 

iOO ' , r 1. 

— = i73i030945644olarth.= 18031572350/. ^j. id, 

V. ^tefl. ai, anfwerfd by Mr. Alexander Weedon. 

Oh happy mnn ! what charms did you invire. 
When furli a knot of fair ones came in light; 
It muft enlarge and elevate your foul. 
And make it oouncilefs too without controul. 
To fee their lovely looks, their charming mein, 
Their modcll biullics, as they gracM the green* 
Their (liape fo ravifliing, tl.at Cupid's dart ' 
You needs muft feel quite through and through your heart, 

When 



* IIL Qv K s T t o N 19. Jolvcd, 
Let ~ + 2 and ~ — r eiprefs the two numbers ; thai 



lis-ii; = confcquently 1-^^ ±.^ ^ 1, ^ 
greater number, and ;i — ^ - = the Icfs number.. 

t IV. Qj; £ s T I o K 10. fiivid. 

The number of variations of zo in zoo arc 

JO ^ p ^ 8 ^ 

— X - X 21 V £1 V ^5 V V ^ 

7 6 ^ s 4 T^T^7~ «73ioj0945tf44o = 

the number of farthings =s lioamasjo/.p*. »^ — the fum dc-* 
manoed. 
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No. 9. QjJ EST I ON $ Answered* ^|*» 

, When eight fair fhepherdefTes to y<mr Ttev, (S maids} 

Were altogether met beholding you. 

Who came to tccd their harmlefs flocks of fhccp. 
Which daily they did on the conmion keep; 
The number jufl: one hundred twenty eigtity Jbeep} 
On which they did lb diligently wait. 
•Which numbers both do very well agree : 
The quei^ion s iolv d as plainly you may fee.* 

il/r/. Barbara Sidway, to Mr, Gideon Ciolkr, the propter. 

The fheep were one hundred twenty eight. 

The virgins, twice four, and a glonoui ili^t. 

But honeil in-ifler Gideon Crqfier^ 
' Upon my v/ord vou fent a pofcr: - 
Had not the number eafv been, Sif, 
You mi^dit have whi.^lcd for an aafwer. 
For do but in your mind revolve, ' ' " 

Quefttons fuch as this to lolve, 
This lame equation muft reduce. 
As underneath you may perufe, 
Where i^a) thevowclj is unknown, Sir, ' 
Reduce it, and call me your own. Sir. 

r<» £= rdaa. Or, r^"' :is: daa. 

Vt. ^efiim %if an/wred by the fame. 

Saird north — miles 

Saii'd wca ^ ^-^ %ifir%%i^ 

, DiOance n» ^ 436*5 1» 

Fs<om Bifcay to the fhip's place 311*555 

jStt|>poie 



• V. QjJ E s T i o N a I. folved* 

I£ z be pvt to denote the number of maids ; then, by the queTUoa, 
rxxa; =t %zz 'wHl denote the member of the iliecP) and %zx 

=s hence, mntttplying by we have 4^2 and, by 

extracting the root, z z Z3 : From thi^ equation, by tiiaU, \\c 
eailly find z =: 8 = the uuDiber of mal^s ; and then 2 zz = ii3 
the number oC^ihecp. 

When the quantity of z i« an integer nui|^ber, it is heft f^ulid by 
trials as above. But if it be ibme infinite decimal, put the above 
equation into logarithms, and ve have |z x log. x =: log. % 4- Iog« 
z, or '150515 z — Z = '301 030, putting Z =1 log. of z; ihea 
fird the value of z by double portion Or & method of thal-aUd* 
error. 

Mathem. H 
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Suppofe it plam failing, the aiifwcr you fee. 
But if by Mercator, pray, vhat woold it r 
- That handfimie t^urpawlio 1 almoft durfl wed. 
That has the true method thereof in his iieaiL* 

Jrt/hvrr to the Prize ^u^fiion, mshich was firji anfnvered 
by Mr. Henry Beighton, and Joon after ly Mrs. Anna 
Wri^t» Mn Vwd^ Salt-qfficer ^ MiddienifM, and di- 
vers ethers. 

I lately heard your curious garden nam'd» 
Pot its eiwa^ncls all o*er England fatted $ 

Toar 




* VI. Qj; £ « T X 0 K *»♦ plvtd. 

Yiwn the right JB let fall the perpen- 
dicttlsv 3X>: If ^B. lepicfent the dilkanee 
failed north, and 30 the diftance weil ; then 
will AC xcptc&at the diftance between Bifcay 
tnd the place arrived at, and BD 150 mUc». 

Now byiigbtsmgled triaogles wc have 

hence, fubtraaing the fecond equation from the firfl, wc ha^ 
— a>4C X == CB ^ %CB X B^ -j- AB^ s 

CB — 'b 21% andyf C?; BD + VBD^ + CB-^MA* = 

the diftance from Bifaiy, 

And, by adding tlie fecond equadon tO' the fir0, we hxft 
4. iAC X Bl> = CB* + %C B X B wf =s 

4- JJ^'*, and J? ^ = yi L xlTD X =2 

V<5ii'5S49&c X ni'SS49 s; 4i^'5oo8a := the whole dif- 
tance run. 

Alfo, by adding and fuhtrac^ing the difiercnce and Aim, we 
luv c CB. and B^ =: ^ — : = a48'aio4t and 1 88'i;o4x. 

' The Co ttsnv cTi ok i& evident from the above proeefs, viz* . 

MAc ylC :=: {BD VbD* + CB — BA,'' =) the /urn of 
}jD and tilt I.ypothcnurc of .1 rijilit-a ngled triangle whofe two legs 
arc B D and C3 — 3 A i then the lum of the legs (CI) 4- BA) 

b'ing c^ual to ( sf AC + % BD X AC) the mean proportional 
bctu'cer. AC and AC zBD, the legs CB, BA ihcmfdvcs will 
\,c =r i)k h Jf fum anddiilereacc of CB^BA uuithe faid aican 
pruporiional* 
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Your lofty firs, fo ftrcight, fo fmootb. fo tall, ' 
£ach of them crowAed with a golden ball; 
One eighty foot, yet tweoty foot oot-dont. 
By his tall fellow,' tiywriog towards the fun. 
Between your trees is placed a fountain dear^ . 
Nearer which hall, no mortsd can declare, 
A pleafure houfe is plac'd with fuch nice art. 
That with the balls three eqoal lengths impart* 
And if from thence you walk to th* fountain clear> 
You to each ball at equal diftance are : 
The diftance then bet^^nxt each ball in meafure, 
Alfo betwixt each ball and th' houfe of pleafure, 
Likewifc from th' houfe and bottom of each firr# 
And from the houfe unto the fouiuuin clear. 
And from tlie fount to th' bottom of each tree. 
The lines below, I hope, will let you fee. 
From ball to bail — — — nt 65525 
From each ball to the pleafure houfe i%i 65545 
Prom the lower tree bottom to the houfe 91 6515 1 
' From the taller tree bottom to the houfe 69 1820J 
From the houfe to tlie fountain — 6j^7,i 
From the lower tree bottom to the fount^ -75 
* From the higher uee bottom to the fount 45 



* Ti^ P It I z s Qu a 10 

Tjb^ ad be the 00^ tfce, and BC the\ 
other. Draw CD the diftance of the two 
bails. On the nuddle of which and pcfm 
pendicular to it draw G£^ and E will be 
the fountain. Fpr tfaoi D£ will be S: 
E C by EusL I. 4. 

Alio the required path, at the end of 
^vhich ftands the pleafure houfe, will be 
•i right line &H ^perpendicular to^ jff, and. 
= ooe leg of a,riglit-ang)ed triangle vfho& 
Other leg it EA, and its hTpothemtlb' 
AH:si dm bafe of another rigiit»angled titaagle AT>K whoft pe»- 
pendieohir h AD and hypotfaenafe J>'H;S: DC*^— For, becaiUo 
of the path's contiaual equal dMlaace» fipom thehaUi, it will be the 
interfedUon of the horizontat plane and another plane perpendicular ' 
both to the line D C and the yertical plane ABCD$ and this inxtx^ 
§t&uuk h perpcadicukuc to A3 by MneL XI. 19. ' 

th CALCtfLATioN. Since (£D* ss) DA*' + AE* is 
(fCa CB*^+ BE*i thcfefcve» hy ci jaal fohtra aSon, 

JC«-*.i>^» a: AE*^^B* ^ AB 'ji A&'^EBi 

Ha 
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.The fame anfiuercih ^'*- Edward Walker. 

In your fair garden garaiflied with flowers, 
Circled with chryltal itreams, and charj^ung bowers, 
Your pleafare houfe from the clear fount mud ftaod 
Fifty two feet, with fome odd parts behind. 
Ana from the bottom of the greatell tree, ^ 
Sixty nine, more by an half muil be ; ^ 
And for the reft, you liere abon^^y fee* i 

The eclipfes of this year 17 12. 

There will be four eclipfes this year. The firft is a fmall 
but vifible eclipfe of the moon, on januaiy the lath ; it beg^ 
at I minute after 7 at night, the middle is at minutef jiter 
7, the end at 43 minutes after 8 ; the whole duration is 1 hour 
aikd 4S minutes, and will be about two digits and an half e- 
dipfed on the north &ie.# The fecond edipfe is of the fun, 
on the aad of june, at to at night, and therefore cannot be 
leen. The thiid.ia jof the mocMi, the 8th of jttly» at 8 in.the 

mornings 




% 

and 45, the diftanccs of the fo untain from bo ttoms of thc t ^O.* 
trees. And DE = £C = VC^* + = V'^o* 45» = 
'IV48S S= io9-d5856os9 the di ftance of each ball f rom the fouar 

s ao V 37 = i*«:^SS>So«. Hence bH Ss — ^ 

x — ioo» ss aoV" e <p;*S*W3 5= the djftance 
of the plcafurc hottfc from the Htwt < if the tailor tree. ^« — 

K the diftancc of the fame from the lower tree. And Efv^ 
j^HB^ — SE^ =r a/xo^ X IZBAS'- =: 5V»' » = 5*'^78x<>876 
= the length of the walk, or the djlUwcp of the pjciifurc huufc 
irom the fountain. 
^ This eeUple [Jaaaary ttfj wssol^crvcd at follows : - 
X At Grvm^ by lylr, F/irir|/?eri. 

He fays the middle of the cclipfe WW at lh' 40 50^. 1^ the 
dock, or 7 h. 34m. comet time. At whkh time the cliord of the 
cclipfcd part of Ae moOn was »4* 3^ • hut the greateft defecl on 
4llanoiAeni«dewas«-ao* 11icmoo«H€BaiwKr|o.e8. 

• • li« At 
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morning, and therefore invifible. The fourth Is of the fun, 
on the ( 7th of decembefy at x ia the moiniitfu md. therefore^ 
cao't beieciu 

New Aritbmtical^uejlixms. 

L ^ejiion 23. The luid^'j cafe^ ijf Mr. Lewis irttU- 

In^nious ladies, whom their fUrs benigyi ' 
Rendered their fates more happy far than nune.;. 

Ailifl, Ijpray, fo may you never fee- 
Such dilmal days as neav'n allotted me* 
My fecond-felf, the one half of my life, 

Whom to fur rive yields me the greateft gnef, 
The fates unkind has fnatch'd away ia's prime, 
I for this lofs Hied tears more fait than brine j 
Deprived of all my joys and hopes at once, 
The greateft that all love, could e'er advance ; 

riie'ng 

II. At V^minjler ,by Mr. W. Dcrham, 

€ ts A- diuacifliiiefi upbir the N. El ^ of d^e moonw 
4' |tf A thick panimhra on the 

r $r The pcninttbra fo denfe that it may be talkn-te tbt4>t>-* 

gihnmg of.fheec]iple*< . i 
f« ^ The edip/b undoubiiedly U b^gyii«< 
t 31 End^of the eclipfc issTei^ neat*. 

Fnd of the ech'pfe. 
8 3zf Eclipfe !s undoubtedijf; eaded#« 
$'^6- A penumbra is left., 

in. At Z/fMi^AVM C»rifi4em}< hfJLF, Ckfifbfl^ HOmeh^ 
h. m. s* ' 

r r y 5 0 A d c fki {Kn cfs obferved on the moon*- 

7 34 5^4 Beginning of the penumbra. 

T 40 I I Beginning of thrck darkjoaft, . ^ . . 

7»j5 3 ^Wf^flr<2« culmijutcd^ 

a 33 7 Orif«*s- wcflcrn-foot culniinatcd* . 
( 9 ^^ x8 Orion 6 eaftern-Xoot ciilnuaatcd* ^ 
'9^38 u Etwlof the thick ikjidow*^ ' ' 

pi A^ 4 ISitd of IhiejpeDiiiiiblnU'. . " 
to p tj ^irf culmitutedr. 

The CgHf^ time 'wai^its^falcd^ a peodvlom dock,- and corrected! 
Ojf the obAstved cnlminattoas of four fixed ftart . And the ^uantt^ 
deft were detemiUied a loimiieler m>tfae.teIeftope*> 

The fliadow thnwH* Hie tekfcope' leemed aih*ooloufea, hliMt 
tnd appit)acHing to biacknefs^ It begao^to appearabovt JUiJUt^iM^^ 
a ad tht n.^afled^oycr the minr part o£ iIm 
^. '*T H. J,. 
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LMrvs*l>4rtftf. {Tipper.'] i7«. 

I be'og with child the time my dear lay ill. 
He this provlfion made by his lall vviJl. 
T*th* child i'th' womb, it male, two parts in three 
Of this his wealth he gave ; one third lo me. 
But if by me the powers above are pleas'd 
The number of the fair fhould be increased, 
Thto I was to epjoy two pam in three ; 
One thifd iboiild to iiiy iair a fortune be. 
My deareft diet: e^ce long was God's decree 
mAt kaowDt liow he was pkas'd to deal with mt i 
His bleFed pfeafure was, diat at one birth 
- 1 both a fon aqd daaghter fliouM bring forth. 
This double hirth^ ODihought of by my dear» • 
Makes th' execution of the will appear ' 
Ambigtious unto me, and therefore I 
Mufl needs my felf to better heads apply. 
Sev'n thoufaaa po'imds my dear's eflate ispriz*d» * 
In this odd cafe, I crave to be ad vis 'd. 
This to divide according to the wiJi 
Betwixt us three: I pray exert your /kili» 
What ever priviiedgc the widoAvs have 
By force of law, nioft willingly I wavet 
To lawyer for advice I'll give no fee> 
My hoioaad's will a law ihall be to xne. 

II. ^efiion %4y fy Mr. Amoi Fifh. 

I have holland^ and muftin, and icotch cK>th good Aore^ 
I hare cambrick, you never better before: ^ 
The number of ells of each fort I can't tt ii. 
But the whole fura together, I remember right weH^ 
Was juft thirty thoufand ; nay, more I can iliow^ 
The fivi\ and the laft I very well know^ ' • * 

Be'ng muhip]y*d together proved to be the fame fum, 
To which the product of muHin nnd fcotch cloth did come,. 
And the fquarcs of the hoiland and cambrick when join'd^ 
''In one fum, will be one hundred fixty millions you'U ^nd*. 
But the number of ells diat each fort did contain, * f 
1 would willingly know, bat 1 labour in vain,. ^ ' C 

And if you don't help, Fin afraid of ray brain*. * ^ * • • ^ 3 
One thing 1 forgot, which is proper to tell, ' \^ ' 'i ^ ^ 
ThehollmwssBioft hy Biany tairelK ^ ^ " 

m. ^ejlim tSr h Afr*. AlexflRdee Weedett..' * 

Jf a fqnare piece of timber be 

Exadly twelve foot long; 
Three inch the ITde o*th' lefs fquar^ bale^ 

Tbifr greater^ twenty pnci . . -* 

The» 
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]|tr^. 'New Qjj e s t i o n s. 79 

Then this I very fain would knofV^ 

^ How many feet in all ; 

And what's each folid foot*s true lei^glhy • 

from greater baie u> th' imiii 

IV, ^ejiion a^, Mr, John Burnet. 

Suppofe, fir, a bufliel be exactly round, 

'Whole depth be'ng meafur'd eight inches is found ; 

If the breadth eighteen inches and an haU* yoQ dilcover. 

This bufhel is legal all England over. 

But a workman would make one of another frame, 

Sev'n inch and an half muft be th* depth of tlie famet' ' 

Now, iir, of what length muft th' diameter be. 

That may with the iornier in meafure agree* 
• 

V. ^ejliott a;, by Mr. John Wilfon. 

If to my months you flioald add half their fum> 
And one eighth more, and then fhonld fiaiHrad oo^; 
T%e reiidiio would fwch a number be, , 1,; 
As twenty 6ne beiBigil^ar'd> ^jii^y. . . 



» - ^ 

I hired a horfej for to viCt my dear, 
(A lovely fweet maid df complexion moil clear :) 
At three pence a mile« for the hire we agreed ; 
80 from London to Br!(tol I rid with fuU fpeed» 
Being miles ninety four, and it lyeth fun weft : 
But when I came there, my d^ar virgin I xnift. . - 
For Ibmetime before ttic was gone to Weft ChefteY, *' *- * 
With a man, as they told me, fhe huggl'd and kift, .fir,: 
Nay, fo fond fhe was of him» ftie li*t him to bed» T 
And for feveral hours there with him ftie ftaid» 
This made me diftra^ted ; fo away 1 fet forth 
To Chefter, which lieth from Briftol full norths 
I whipped and fpnr'd, and T fcoured away, * 
And woman ! falfe woman ! wai ail I could fayv , 
But the number of miles I did ride, I can't tell. 
My heart did with envy and paflion fo fwdh .1 

When I came to Well Chefter, I found to myj^o^ ^ 
That it \^as her own father had took her away. f / 
1 itreight niade propofals to marry his daughter^ 
But he laid he'd take time for to think on the mattjef*? 
From CSieAer to London we direded bur ainiy > 
And at fixty fix miles we to poyea^ry;/:»inn: * 
"Whetelijrels'd things fo home, dijit'we made up die^tch^ 
But to Kfi4 ^ liWtTOtfflgj jo^ifici, ..... 

(The 
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lb L A D 1 E s* D I A R I E [Tippir} I7ij# 

(The road's perpendicular to that wc laft came) 
And they promis'd to ftay til! I came back again. 
A yonng eager lover, you need not bid li^ilte, ^ 
When the iiuptiai joys he is ready to tafte» 
Upon my return, we to I^ondon did go^ 
But the joy of oiu marriage tranlportcd me fo. 
That I never enquired the miles 1 did go. 
Now the man for the hire of his horfe he has kat^ 
And willing 1 am for to give him content: 
But how much is due. neitber Urn oor I kfiOW» 
No more than the horu'tluit X rode oo, I vow«. 
Pray, fir, be' fo kind as to teB me thie ftm» 
Ana a bottle FH give you vfhtu that my I come.- 

ne Prizi ^^ion, {often Diartes hj lot) pnpqfed hMK 
VtttT Hiog^on^tftf. (fl/eholar in Jg/wM grammar Jcio$L^ 

Of the regular bodies platonkk, you knaw^ 
The dodeeaedron twehre faces does fhow. 
That are hu&i of peiitangled pyranuds jcHii'd* 
By their tops at the centie. Now, fir, I pray miactt 

If, as large ; s each pyramtd-i bulk wUladmit,. 
All tbe bafes be dug mto concaves," to wit, 
Into hemi^)hercs, cylinders, cubes too and.coaes>. ' 
Into pyramids likewife ; triangular ones, 
And quadrangular klfo ; of each of thefe two ; 
(In each fide one of them ;} fir,, can you this do I 
If the matter 'tis made of dbe^ weigh, being try 'd,» . 
For each iblid foot fixty pounds, and the fide 
Of eaciT pcntangle eight Inches be, and no more,, 
By geomei^y^ what U weiglisiuilly explore.. 

r ' I - ' " , '* 

^ II . I • II I 

■ : • . ; . ' ' - 

Solutions to the lajl years ^eJHotts^. 

I. 9uefltoff %!^ anJiwif^hf Mri* Ail»% Wrights . i:. 

WHEN firft the wndow s raournRil cafp Ircatft" ^ 
My fympathizing heart with erief didbked^'- - 
Herrlfamft, laid I, her doubts refulve; 
Then in' mv mind I did the cafe revolve : 
Where foon the widow's fharc by will Tfound'^ 
To be no lefs thaa juft two thonfiod pound: 
One thoufand pottnds lef^ to her daughter dear, ^ ' ' 

. liia# 
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Xq. 10. QjJ E S T 1 d N S A N S W B R I »• ll 

1 had a great many excellent anfwers to this queftion by 
Mr. Moyhy Mr. John IVilfon, Mr. Nc^.vholdy Franciusy 
" Mr. Abel Ragg, and others ; but having fo little room to 
ipare, my fair reader, I hope, will pardon me if I infert but 
one more folutioa of.this queilioo, and one only ofeMbiof 
theenfuing. 

•/ Difpel thofe clouds which horer o'er your head. 
Since that your love, your deareft.Iove is dead j • 
To weep, and mourn, alafs *tis all In vain I ^ , ^ 

For you can never bring him back again ! * '\ 

If wnilfl on earth, he walk'd in vertue's ways, ' ^ \ 
He now with joy fings his redeemer's praife : 
•Which joy rtiadl laft ocyoad the reach or power 
Of time> with'« teeth of iron, to devour, 
Widi winged fpeed he's gone from csure94ielo^% 
T* a place which mortals are too frtf to know. 
Therefore wilh comforts .calm your iroubl'd miod^ ' 
To think yonr'huift^ild^llfift thoftiCams hehintf* '^ . 
As for the execution of his will, .l.;.,* if 

And how the f«Sl9 yau.i%KUY Riav fulfil, 
Look uodemeatb, and there you'll plaiolyieo, . • 
The manner how th' eft ate muft parted blc» • 
\Heri folhwd tht anfwer, Mfig the/ame' itim* 

n. '^^m •a4» h John Newbold. 

Gooa*Mr,tf^i>r-,:5juii your ti^ell wifiier, ' . •* ' 

dratper or ibotdittianrydu be.; «: • . • • 

•Ani 'hare fent you the'anwef , as pbm as I caii,*'fir» " * 

Tho' unfkill d in the coromodhy. T ' * , 
In th' holland I'm right, and the can^hrick whitd« 

But the other are dubious, whether 
.Are the ^?reater o'th' two, fo I leave it to yoUf 

Till time will permit you to meafure. 

. . Twclre 

»■ ■ '"" ' ^ ' ^ ' — — 

* I. Qju E S T I o N^ij^. Jhlv'ed. * ' , X 

By the iwi//, the mother's fliarc was to bo the double of the 
slaughter's, and the fon's the double of the ' mother's ; wherefore 
they will he in proportion as the numbers i, a, and 4; and the 
fum of thcic numbers being 7, it appears that the ihares will 
•4^ 4> and the whole tflate} vh. 

if of 7000/. i^oo/. ss the daughter's fliaie. 

4- of 7oooy. o^f.^ <ht tettter't^aie, ^ * 
— ^'•ff t^oqA s; 4oqo/. ss the foii'i ihAi«« 
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Twelve thoufand the i:r)l, four th.oufand the lafl, 

The other two are * eight and * fix; (• /. e.^ooo 6 6000} 

But the nunibtT to each are out of my reach. 
There's no certainty what to alhx.-f 

Holland 12000, muflin 8000, &ofch cloth tfooo, and cambnck 4ooo. 

X in. ^efihn %Sf anfwred Francius. 
.Tfc^.fcctthc titibcr does contain, below you plain may find: 
LiKCWile wli ibot's true length 1$ ihewn, according to your 

(mind. 

The firft folid foot*s length is 4*0136, the fecon4 » 4*»m8, 
the 3d IS 4*455«> the 4th is 4*7»7», the 5th is tfce 6th 

IS 5*4ft, the 7th is ^'876, the 8th is 6*44«S, the 9th is 7*1656, 
the loth is S'ljjs, the nth is 9'5»cS, the iiihis 11*7096^ 
the xath IS s^*S77^ the X4th is %9'4$H9 ud the'aj is s x'0104. 

. This fOeftion it vnlimiied, there ate four imknoTmi quanti- 
tidety and only'duoe cen ditioiit. And, toteetnbe thescft, one 
ef them muft be afltimcd. 
^ *$yt*fV for thelbvr^wititics; that 

z z vv t::: i (5 0000 000 ~ h. 
To and from tlic third adding and fuhtra^Sting the double of the 
fcft» wc have zz :±: xzv w = b rt: a jr^ ; hence z :±i v sz 

^^S^t%x}\ thcnbyittbftttat«la|he6rft, we get v x + \i^h^%xy 

= from this it obtained ^ sStf — jV* + ^jr : by af» 

finning jr sr ^000, t)ii« eipreffion gives s 8ooi»» * And tac» x 

and w =: "ti ^''^'^ ~ x^ooo and 4ooo, 

* 

J III. Qjr E s T I o K IS. Joived. 
^7 P^gc 159 Mcnfuration, the foiidity of tlie whole ^cce wiU 
be - r — ^ — 2u3l_* ^ ^ iji, ^ j(4^i4 indies ss 

X4J feet. And if the fruftum be fuppofcd to be compleated to 
a pyramid; then, by fimilar triangles, at zi — 3 is to a 1, or 
as x8 to a I, or as 6 to 7, A> is la to 14 feet its altitude; and 

•'"ence < — — x 14 X ;c a4tfp6 inches s: i4*»9lf feet cs 

the content of the whole pyramid. "Alienee, a* fin^dar foiids arc 
as the cubes of theit like dimenfions, we £ba11 ha^ ^i4*api6 : 

V's'ipxtf U X4fe5« or sCS Riches 1 t^sy^^^.^^^^ inches, and 
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No. 10. QJJSSTIONS AmSW£1LCD. 85 

* JV. ^ejiion a6, anfwered by Mr» Tho. Shepheard. 

The diameter's length if the workman would know» 
To pleafe his nice fancy unto him pray fhew, ( inches 
The aofwcr that I have here jda€ea below* ( viz.) 19*2067. 



.^14-2916 — y x3*&pitf X tfp'iit srtbe altttude of the loweft or 
J ft foot. And in like manner all the otlicrt will be found as belotr. 

3 3 





: X tfp*»28 =: 


4*01 34 salt, of 1 ft foot 


3 3 
* V>3*»9>tf — 

3 3 




4*xap3 s 


• • id 




4*455 » = - 


- • 3d, 




: y tf9*i»B =: 


4*7273 - 


- • 4th 


3^ 3^ 


: X tfp*A»8 =s 


5'o^4»=: • 


■ 

• - 5di 


3 3 


: X 6s)'ii8 = 


5 4105 = - 


- - 6th 


3 3 

3 3 


: X tfp«a»B = 


5*87«5 = - 


- - 9th 


: X dp*ii8 = 


64406 = - 


- - gth 


3, 3^ 

s ^ ^*APt<^ — V r^pitf 

3 3 


: X 9'»»8 =: 


ri649£= • 


* * 9th 


: X 6p'2i8 =s 


8-1354:=: - 


- - xoth 


: X 9*2a8 s 


9*5tio:=: • 


xith 


3 3 
: V 3**P»<^ V *'*P»d 


: X =: 


xi'7op3 • 


- - iidi 


3 3 


: X 69*228 s= 


xS-8778 =r - 


- - 13th 


3 3 


: X 6p*2a8 s= 


»5'4827 = - 


- - x4th 



the fum 111*0896 being taken from 
X2 feet or 144' 0000 inchp, Ti e have 



2 1 "9 104 =z alt* of the J f. 

* IV. Qjj B s T I o K 26, Joivti* 

Since equal cylinders have their altit-'dcs reciprocally propor- 
tional to the fqtiares of their diameters, flinll have, hjk 

0/% XX i%\ : i8§y^j = I8| = ^^-7^= 1P-I067X784 

inches zz the diameter required. 
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24 Laoi&s' Diaries, fiXd^er'} 171^ 

* V. ^efiicn %j, an/nvered by Mrs. Mary Nelfom 

To guefs at your paits> by the lengthof your iimek 
YouVe fit for the ladief, atid juil id your prime* 
If any thing more in your praife can appear, 

Pngage Mr. Trppcr to incert it next year: 

But lincc I'm obliged your age to diicover. 

You're jufl twenty two years> and eight months oyer. 

t VI. ^nefthn i&» aufiwend by ihejkme* 

When this cliarn.ing biiilvJafs, \ ou purfued fo fafti 
From London to iii if^ol, lb on in luch hallc; 
At tbreerpence a.n3ilc, as you agreed before, 
I hare fet down the anfwer exaS, and no more* 

An/. sL 13/. aii. A^fwr 

I. I] . T - ' — .... «L> • ■ . A ■ I II I mm i^^m^m * I 1 1 



♦ V. Q_L' L s T 1 o N 27. falvti. 



This qucfl:ion being to find a number which being added to it« 
one-halt and one-eight fliall make 441 (one more thaa ilic fquare 
of ai); or, fince the Aim of 1, \, and } is ^ , to find a number 
which multiplied by V ihall produce 44^ \ whexefote as i $ : a : : 

441 • ^ ^ =: 34 X 8 = months := 22 years 8 months 
'3 - ' . - 

his age. 

f VI. Qji E s T 1 o N xii. /tlved* 

Construction. Make ^ 5, ^ C per- 
pend, to each other, the forTner ~ 94 the jp 
diftance between London and ilriftoi, and 
llie latter =r 66 the diftance between Ghcfter 
and Coventry. Bifci^i AC m /), and with 
center V and ladais D l. dcikibc a circle 
meeting C produced in K and F; then 
with the hypotbenufe A E and bafc £ G = 
AB foini the right-angled triangle ; 
£o ibail E reprefent London, G firiftol, ^ 
A Chefter, an^. ^ Coventry. 

For, (having dratrn CC) by jimilar triangles, G = EA X EC 
s: (by the conftruaion) EA ^AFz= AB^. 

CALCVLATioy. Theradiu* ED Db^V^A* -^AV* 

— V^i^^+TT* == V 99:^5 = 5 \/ 397 = 99-<53.4X9« HcncC C£ 
zz KD — DC = (^6 Oi4i9 :::: tli^ diftance from Cov^try to 

,ondon; CA = \/^jiE^- EG^ = DE'r --EG* 

^ ^ i__ _ IflG A. 

SS V'it6'6»4»9 X 36*tf»4»9 = 9l*iS^SS J and GC:= fL^-^ i5 

or ylTK- — = 65-3ii4r. Then G .iT ^. £ + £ C 4- ^ ' 

%G C ~ 4$2*Sc5(56 miles ~ the whole diftincc travelled; which 
at J i/. a nule will produce $U iis.xd* x-tf^ypx f . 
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N0.XO. QuESTIOHS AHSWSRSl^ t$i 

Anfwer to the Tinker^s ^lejllofiy hy Mr. Richard Parker** 

If the top of the kettle be lengthened on, 
(VVitli a figure tliat's juil like a rruftum cone,) 
Six inches and thirty nine cents, and no more. 
Will make it to iiuid twice as much a§ before, 

♦ Anjhsjer to th Prize ^lejlion. 

Tho* I received ieven anfwers to tVns quefton, only three 

of them were rif'jht, (r/z.) Mrs. Barbara Sidnxjay^ Mr.- 
Beighion, and one more (who delired to conceal her name.) 
Mrs. *S/ .7)"s anfwer was very fine, and in good verfe, but 
fo very long, I have not room toinlertit: Ilkaii iliereforc 
only let down the anfwer. 

The dodecaedron weighs, after all the twelve cayities are 
cut outy 6o'6j27 pounds. 

The 



* JP R I Z E Q^U E S T I O M JulvU* 

Let if f^FGH be one of the twel^ 

pyramids conlUtotiag the dodecaedzon, 
sad Q the center <tf iu bafc : draw CD 
papendicular to and the left of the 

lines as in the figure. 

Putting ^ 8 rr B £ one f?de of the 
]»entagoa ot bafe^ by page 4^- McnTu- 

ratioa, wchavcif Csr^ ' ' ^ 

V 40 

rii35i<5-^; and CD = X tang. 

54« = 'd^y^ti^o^^A zz radius ok the baic J: 
of the cone. And, lince the grcatcft inicri- 

bcti cylinder Is know-ntobc ^ oi the cone, 

%vc fliaii iiavc y CD^ X 3*14159 

X f^^ = i'i49i<S.4^ X yC'^ = the 
the cone and cylinder together. But 




the greateft Lii.iugk in die pentagon is 5 FG, and thcgreatcft qua* 
drangle is l^FGHi the fum of thcfe two is the A ^ -fie + 
%ASFG. Now the A <?Hi? = GJFf X Ha X i«. Z H =3 
iA* X to8«=s-4T5S*8a5^», ind % A BFG B I X O F rs 
A* X i tang. Z BFIzsA* Xi»a"g- 71'' = i'5i^Hi7S A'- ; the 
fum of thcfe two is z-oi^nA* =r the bafes of the triangular and 
quadrangular pyramids together ; and conftqucntiy their contents 
together will be 2*0143 7 X f ^^C— Adding this to tlie fum of 
the cone and cylinder above found, we have 4'itf35|^^ )fi\AG 
S5 vs^s%^^Ai s the fum of theie four foiid«, 

Mathem* X .Again, 
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Ladibi* Di AaiEi. V^ppfr] 1713* 

The Eclipfes of ibis Tear. 

of four eclipfes which will happen this year, onlyoacof 
them will be vifible. The firft is an eclipfe of the moon* 
ittay «8, near half an hour after 6 in the afiern©en,and there- 
fore invifible. The fccond is an eclipfe of the fun, on the 

lilh of june, halt :in honr before midnight, and thticfore 
invifibie to us, but wlii be vifihlr to our antipodes. 'I'he 
third is a vifibic cclipic of die moon oti novembcr 21. The 
beginning will be at Coventry 8 min. after t in the morning; 
tiie mitidlc at 18 min. after ; nnd the end at 23 min. alter 
4 in the morninp:. The whole ciui .ition is 2 ho. min. The 
digits eclipitJ ^ic ^ eieg. very near, Lat. ofihe muun in the 

bcgioniiig 

and by fimtUr triangjiei AD i DC ii CA i d£^^ ss 
^^^wf == *58S4soiwf = the radius of the infcribcd h#- 



10 



■lifphcrc; and confcqucntly its folidity i& 'shs^ioiA\^ X f X 
3-14159 &c. = •4ioi837wf'» 

Alfo, a fquarc may he infcribed in a pentagon by placing 00c 
of itf itdet parallel to a fide of the pentagon'; and, by calcula- 
tion, it appears that, if z he jthe fide .of 'the fquare, x -j- 1*0^04974 
will be the fide of the pentagon ; hence, if thU fquare be one faqe 
of the cube, and the pentagon the fcAion of the pentagonal py- 
ramid parallel to the bafe and diflant from it the height of the 
cube, we ibaU have, by fimtlar figure^ AC : BE :: ^C— >z : 

X ^ i-offo4974 5 hence z= —6 04974^ + ^ ^= •M3>««^ 

r: the fide of the cube : And confcqucntly the cube of this* or 

•i6ox6 x6A'i the content of it. 

CoUctSling now thefc three fums together, and multiplying by 
we have 4*1516646^ } for the contents of the twelve cavities. 

But, byp.4o8Mcnfuration, sAi j^^liUtl^^zz. 7*6<J3ii8p^J 
zn the content of the dodccaedron. 

Confcqnently the diftcrcnce of thcfe two rs y4tt^S4^Al 

1 1:^6-66/^601 6 incTirs zr 1-0T08013 feet ss ibUdity remaining , 
which at 6olb, a loot, \veig|)s (So*($48o77 

N. B. FrJfe numhrs (hut ro methods rf fdulmj .m ghea to this 

fuejVton 171 The Diarian Rcpoittoiy* 

r ("^y' filutkn is nlfo given to queftm %$ in that bo^, MJMkt 

Joha^ vt^v.g vfcd m fimilwr ones. . 
Qtkr tmjtaka art r f marked on tht 60vm of tins mmbtr* 
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beginnioe k 45 niin. 42 fee. and at the end 39 liiiri. t% ice. 
north defending, t^e lower or foudi limb of the moon being 
darkened. The fourth edipfe is of the fun, on the 6th of 
december, 4 ho« 21 m. p. m. but invifible to us, the fttO^ 
being below the weftern. horizon** 

!• ^uefiion ag, propofed Mrs* Sarah Brows* 

I afk'd my love when (he would wed I 

She cry'd (he was too young ; 
And that (he would (till lome years (lay : 

I aflced her» how long ? 
Until my years being multiply*d 

By*t ielfy and when you find 
('Bating one-ninth, adding one-tHird) 

Nine hundred lacking nine : 
I pray you, ladies, help me find 

What age ihe^U be whea we areJoynM. 

II. 



• rU li EeUpfi tr tktt fir NwtnAtr ai. 
This eclip(e was ohfmed as follows i ^ 

Time 
aftemooii 
h« m« Sfc 

y» 53* $4 A PL-?.r \n Taunis, Ijy Bayer marked r, nearly appUed^ 
iticif to the moon's limb ; •bfcfved by a telefcopeof 

II palms. 

r* 54 34 It was»now hid by that part of the moon's limb, which is 
alnioft in the middle between the ipots of Ariitarchus 
and Galileus. 

14 o K4 Sirios came to tbe^netidian, by %vhich the times wece 

verified: 

15 o # Tbe- penumbra in the ISmb of the moon, which before 

was pretty dilute, is now become fenfibiy denier. 
15 4- ao The beginning of the incideace of the moon into the 
true fli ado w, on that part of the limb which IS nezt 

to the Ipot Schickard. 
W n 45 The true Hiadow comei out of the limb of the moon, in 
a place marked out by drawing a diameter betwecxL- 
Ariflarchus and Plato. 

IL At the toivn of S, Jofiph^ which is 3h. $%m. 50 s. cliiTcrenCC q£ 

meridian from R. Obf. Par. By F, Mon. ^uenz* 
10 33 31 Beginning 
%% SI End 

The greateft quantity gbfcured was dig. s at about sxb. 4; mr 

I* 
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LA0itB* DiARisi. m$.^ 



II. ^ejlhn 30, hy A. W. 

At London one morning the fiin Oiining plain. 
The ihadow I found the juft length of my cane» 
As I held it upright ; 'twas the tenth day ofMay : 
Now teU me exaf^ly the time of the day ? 

IIL ^eJUon 31, by Mr. Rob. Wilfon. 

A caftle wall there was, whofe height was found 
To be an hundred feet from top to th' ground: 
Againft the wall a ladder flood upright, 
01 the fame length the caftJe was In height. 
A waggiih fellow did the ladder Hide 
(The Doitom of it) ten feet from the fide. 
Now I would know how far the top did fall> 
By pulling out the ladder from the wall. 

IV, ^eftioa aa, h LoYcr. 

Three farmers did meet, as they rode on thdr way» 

The fir ft to the Other two lanaaers did fey. 
If you give me two-thirds of each of your c<Mn» 
Then eighty fix nobles will be equal to mine. 
Nay, friend, fays the fecond, if I fhould receive 
Threc-fifihs of both vour?, the fame fum 1 fhali have : 
But if from the two firil, fire-eighths the third take« 
Then his the fame eighty iix nobles will make: 
Inform mc v>'hat each of them had at the firft, 
^iak^wii'e in ejichaiiging what each nxan diibuift. 

V. ^lejTion 3?, h Peter Walter. 

A noble lady of as noble parts, 
Whofe wit aiul beauty crown'd her queen of hearts* 
Her noble works the learned world amaz'd. 
As did the caflles in the air llie rais'd. 

In one of thefe a certain night flic laid, 
Tfor did the caftlo's height make her ali uid, 
Tho' in the air fev'n mcafui Vi miles 'twas rais'd. 

On the next morn betimes (he did conipire 
By art to raife her feat a ftory higher : 
A fancy then had juft recciT'd its birth» 
When fell her ftandifh down from thence to eardi; 
At the fame inttant* flie a found did hear, 
Wkich came from earth, and plerc'd her tender ear; 
Well done, (faid ihe) V\\ of my felf demand, 
(For why my fancy ne'er was at a ftand) 
How long my {hmdifli was in falling thither; 
How long the found was mounting tiU 't came hither. 

Come 
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Come artiils inform mc liov. it is to be done* 
There are many can tell me, but afk a round ium : 
But knowing there generous perfons may be. 
Who wiU do it for nothing, fach will oblige me.. 

VI. ^ejiion 34, by Mr, Jofiah Clayton. 

Sixty thoufand brave foldiers in battalia there were*. 

Plac'd in a vnfl: plain, and in form a long fquare: 
Kow on how many acres of ground did they fT-ind, 
At two yards, three quarters, between man andxnanf 
And iiow many in rank and in file will there be, 
When their length to their breadth is as two is to thFCC?. 

The Prize ^uefiion^ by Mri. Anna Wrighu 

Within the glorious firmament ferene, 
Amongft the conftellations there \t feen 
The little bear, whofe tail's end now doth rowK 
The neareft to the frozen northern pole. 

But what ftar 'twas, is what 1 now require,. 
O'th' iecond- magnitude that did appear. 
To be to the north pole the next ofalli- 
When iirft God framed this terrsqueous ball ? . 
Since which are years (as beft accounts relate) 
Fifrv feven hundred and fixteen complete: 
Its diitance froni the pole, that rime pray fliew, 
And^ when re^mr 'd, Jll do as much for you. 



Solutions to the lajl years qucjllons. 

* I. ^uejtion %% arrfibered by Mr. Lingen from Ireland. 

UNhappynian I behold how long you are condemned to flay. 
Before your lore, your pains- to eafe, has&('d the joy* 

ful day ; 

Tiilfevenand twenty years fhe'as paft, relief ne'er hope to find,. 
If near that ageihehas arrived, then eafe your tortur'd mind. 

By 



• I. Qj; E s T I o N a 9. Jliot'J. 

Since J taken from i leaves |, and this increafed hy ) or |- be- 
comes y ; hence the queJtlion is to find a numbcj:' whiiie P^uace 
multiplied by may produce 891 . 

Coo&(j[uexitlyy ix : p :: , 8-9 x : the fquare of the number. 

Or, v^ix : V'^ : : • \/^^^ = 4* — 

a»7' =?. the number fought. . X 3 , 
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S ince *tis a fair one this reqiieft doth crarCj • 
A loving liiilband fhr alfo fhall have: 
R iclilv adorn'd wuh nature's comclicefs, 
A nd Jet true vertue in each heart poil'efs, 
H appy are they thus proridence doth blefs. 
B m uoce 'tis age this fair one doth require, 
R eady I am to grant her nice defire : 
O f what numher, when iquarM nicely and true^ 
W hen one ninth, one third being put thereto. 
H ow twenty feVn doth a right amwer ihew* 

'Af^wred ij Mr* Dan. Hatton rflt^hjbuff*, 

To a true lom, I difcorer. 

The charming maiden's years j 
Which Ihe may find, to eafe her mmd« 

Jnft twenty feven years. 

* II. ^cftion 30, ajifwered hy Mrs. Adway^ 

London, laft may the tenth, in morning ttme« 

I trow, I calcnlatc, or well proje^^t. 
The fun's height forty five, the hour was nine* 
Minutes thirteen, Icconds twice ten exad. 

t III. ^u^ion 51, ahfiuered by i)fr. John fiofwell. 

Six inches, half a quarter, the top did fall. 
By pulling the ladder ten foot from the wall. 

j^fid by Mr. T. Bufey of St. Nicholas in Kent. 

The ladder's defcent muft certainly he. 
From th'top of the wall, as here under you lee. 
*50ia6 feet =: 6 inches 'oxjxa. 

IV. ^Mif" 



• II. QjJ S S T I O N 3©« Jfilvcdw 

Suppofing the fun's dedinarion may 10th, iiiz, to he 2o« i6* 
31" ; -we fliaU have given the three fides of a fphcrical triangle, to 

£nd an angle : viz. the romplcmciu of the dccllnntion iz Cp*' 43' i8", 
the cOTnplcT^cn^ of the latitude =r xS', and the complement of 
tiic altitude =: 45 * , to find the hour angle, or angle between the two 
former ; and which by aalculation comes out 41 ° 41' 4" rr in time 
to X h. 46 m. 44 s. w hich being taken liuiu liii. \vc have i^m, 
J 6 s. ioi ihc tiiiiC required. 

f III. Qjj £ ST I o N 31. folved. 

By nghtHUiglcd txianffles> ^100* ^10* SS 904/11 SS 
p 9*49 8 743 7) ^vhlch takeiTfiom ioo» tliere remains 'SQii$6^ feet SS 
^*ot 50 7 56 inches = the numher rcquked. 
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No. xr« QjTBSTfONt AN$»rAmi». 

• Your knotty queftions of the farmer&> 1 
By algebraick ait do here nnf^. 
All which vou ailc, exadly 1 difcover, 
Becaufe o*th' art, I find you arc a lover. 

The ift had so^r nobles = lo/. is. si^' *S7. 

ad — 44tt =2 14 14 4i 

ad — 39H — = J5 3 5 3a9, 

t V. ^cfihn 33, anfvoered hy 7>fr. Johll"Newbold. 

Thofe pyramids fo often fam'd in ftory. 
For the world^s wonder, and for Egypt's |;iofy. 
And Babylon fo much by the antients prais'd, 
Muft lofe their fame, now your vnfl fabrick's rais'd* 
The Alps, and Pico, fecm their tops to droop^ 
Aad arc bids nature's iUtely pnde to ibop. 

Tha 



* XV. Qjy ESTION 3i» folved. 
PuttJDg a — ^6 nobles, and r, x for the rft, id, and 3d pet* 
lcui*3 nobles rtipciSkively ; wc fliall have, by the queftion, 

z •¥ T y — ^» 3z4-*y + »^ = 3«» 

;f4.fz + fx = fl. Or 3r 4- 5;^ + 3^ = 
^ + + ^jr =: tf, Or 5Z + 5;f + 8jif =1 j54f. 

Taking the id equation from the zd, we have 3jf + ^ = Of 
xzzxa — 3^; this fubftitutcd in the ift and jd, we 'have 

Z! ^ z = 8 ' ^''^ 34lflies the kttflr of ibefe equation* 

fublra<^ 5 times the former, and there will be obtained n i^a; 

benoe y^si ~ s 44'rr noblei s 14'* i'4^« 4^« 3|4f« Then « 

s: e: — s 3p44 nobles s 31. Srr''* And jb 

37 

;s V = = 30^ nobles := lol* xi. si* ^Trh 

- t V. Qjj £ s T 10 K 33. folvei. 
Since found flies 114% ftet in a feoond of time, we fliall have 

. 1 miles -f. 1 14» feet = 369^0 feet -f. 1 14* = sifTr a 3V3tf4»» 

ftcondfizr the time of the afccnt of the found. 

Again, Since the times of defccnt are as the roots of thcfpaces, and 
feet IS the fpace fallen in tl^e lil fecond, wherefore 4/14^ i 

^3(5960 I iecond : ^ — 47*93778 fcconds s the time 
pf the body's deicent* 
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^ L A Di E s* Dairies, IBrtgitonJ 

The vaft ficilian hill, whofe jaws expire 
Thick clouds of duft) and vomit flames of flre» 

Strikes not fuch wonders in beholders eycs,, 

Or ftiipJfies th' amazed facultie*; ; 
Tlic architecture in their works does iluQCp» 
As troni the produd of a power divine. 
To name the height would be but labour loft. 
Yet 'fear your expe(51iition fhould be croft, 
The numbers underneath, if managed right, 
V\ ill folve rh' demand, -dud give the tow'ringheight#- 
unic u w us laJliiig was 48 icconds. 

j4nf*wered by Mrs* Mary Nclfon. *■ 

That lady fo Aur, (with her aandift) i'th' air,. 

Let fall from a place fo fublime^ 
Ere It came to the ground, or made any found, 

'Twas near forty eight fceonds of time- 
But before that her cur the found could weliJiear,. 

So flowly it made its retreat, 
Great Newton fo clear has made it appear 
♦ 'Twas forty eight feconds compleat. 

I received nine feveral anfwcrs to this ^ueftion, "^^ith feme- 
fmall dillercnce, in regard thfr\ calculated the r.cceleration 
of defccnt, and motion ot" founds, from different data. Of 
which numbers were Pylandcr^ Mr. Parkft y Richards, JVii- 
fon^ likI Mrs. Sidnvay^ who fuppofing the univerfal mcufure 
to vibrate well at the caftle, after anfwering ikc ^uciUoHn, 
has propofed this following : 

Now in jcturn, good fir, be pleased to try 
To find the caftle's height, when raised fo high, 
That in what time tlie Itandifh fell down hither, 
« So long the found was mounting till 't came thithen 
liVhen the weight touched the ground^ tell what degree * 
It had acquired of veloci|y. . VX ^ V~ 



Mm. S I n w A T *s ^eft'm filvei* 

Putting a zz i^iVj hzz. 11^2.^ ;iiid jc the height of die calUe 

in leet. Then, as in the Uft folutioo, y wiUezpteis the tiniet>f 
die ioimd*6 aicent». and ^ j =r the time of the body's dc&enti 

hence = t^/--^* ;r s: ^ =1 81087477 feet =1 15 miles 

1887 tJt ^eet zz the hduht of die caftle. 

And fince the velocity is as th-c root of the fpacc dcfcentled, ard' 
%a the veiotity acquired by falling through we fl^all h.ivc A/^a : 
i; xa X a/u V — X zi^i^ dbubic the velociix found, 
or 2^84 icci £cr iccund. 
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* VI. 34, atlpwered by J. Lewes of Landkey^Corn'walL 

If fixty thoufand foldiers plnred fo b^i 
In rank and file, as two is to liiree; 

P!;4r^ ?ooin rank, and 200 in fiic, 
An J iliC quLtlion to anfwer you will not fail. 
And on how many acres of ground they do (tand^ 
At eight foot three inches between each man ; 
I anfwer, 'tis 92 acres of land. (and Ferdi.) 

By Mr. Jof, Boydall. 
Your fefquialteral obJong fquadron miifl ftand 

On ninety two acres, and rh'-e'.: fourths of land; 
And if they do your well-fornfd order keep, 
The rank's three himdred, and two hundred deep, 
T received near 20 anfwers to this Jaif queftion: one halt 
of them fay, 'tis 93 acres and three quarters. The others, 
and the propofer fay, 92 acres and three quarters, and 35 
perches. The former, I fiippofe, forgot to m.tkc ihc number 
of diitanccs kfs by one thciii ilic pci icjrii. And tho' 1 received 
abundance of curious anfwers to each queflioji, yet I am ob- 
liged to omit them, and (hall conclude the anfwers with one 
fent from Birmingham, that concifely anfwers all the queT* 
tions. 

Till (he's full 47, your preud will not wed: - 
But fooner by ten years I hope to be iped. ^ %9 
The time of the morning (if art we may trnft) 
Was 9, 13 minutes, 40 feconds juft. 30 
If the bottom do Aide 10 feet from the wall. 
The ladder's top down 6 inches will fill. %t 
In anfwer to tlf next, you'd tli-ink n',e diflra^lcd, 3* 
Shou'd I put into rhime thefe f nuinbcrs fo fra(tted. 
If a body defccnds 16 foot ^as 'tis reckon d) ' 33. 
And found moves 1000 feet juft, in one fecond; 
Then in 48 feconds the difli came to ground. 
And 37 more returned back the found. 
200 and 300 of the fquare are the kiiL i a, ' 34 

And 92 acres cover'd with a fmall % 
I write fhort, but talk lefs, and out I go little; 
- If you like fuch a wife, Fm yours, l)or.JDoliitIe. 

+ 30tT' 44/r. IQt"?"' i $ roods. 

In this method Mr IVi/L Beriff anfwered ail the queftions 
except the.firft. yhij<wer 

• Qjr E s T I o N 34. folvedt 
As the fides muft be in proponion to eaeh other as % to 3, and 
their piodtid^ tfoooo, it is evident that they muft be »oo and 300* 
Then the ground apon which they ibmd mil be s %99 x a} x i$% 

X. *| = "^^^^^ Z yards s: $3, acrc>, 3 rood*, ^si perches* 
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f 4 L A D I £ s D 1 A R I E s* iBsJ^i/onJ X714. 

• Anf^er i6 tbf Prize -^iefiion. 

Ta the prize (]ueftioii pro^ofed laft year, I received abun- 
dance of letters, m anfwer, (before Candlemas-day, on wluch- 
the lots were drawn) out of which there were but four true 
anfwcrs, viz* by Mrs, Barb. Sidnuay^ Mr. Rich. Parker ^ Mr, 
John Edens^ and H. B* And that £> many were roiftaken in 
their aofwers, there arc two reafons. Firft, In Sir Jonas 
Moor's and fome other catalogues, that f!ar (calPd by Kepler 
in his Rudolphinc Tables Trrtia .ib Exirema in Cauda Dra- 
conis) is accounted of the 3d magnitude, and diofc w!io had 
recourfe to ihcfe tables, took the middle (far in the great 
bear, or the rruard-(hir in the little bear's fliouldcr, to aii- 
fwer the queiiion. But thofe who took Tyco's catalogue, 
or Seller's northern conltelhitions, where that flar is or the 
ftd map:nitude, truly anfwcrcd the qucllion. A kcond rcaioii 
Mas, (tiio Llie difference is inconfiderablc) fome aftronomexs 
fay the prefcefion of the equinox is 48^ and others 50 feconds 
in a year. 

At drawing the lots it M to Mr. John Edens^ who hact 
ten diaries prefented to him, and anfwered thus: 

When th* great Jehovah fram*d the flueSt 
He made the eardi and ftars Jikewife, 
And plac'd them all, as pleased him be(l. 
All rowling from the eafl to th* weft*. 
BeGdes that motion, he decreed, 
Contrarily they fhould proceed; ' 
And make their revolution, 
* Round to the place they firfl begun : 
Which in fet times thefc lubjeds they 
Their mighty monarch's will obey. 

If the account is right, as you relate. 

Since God did lirll this earth create, 

I'th* dragon's tail vou may behold 
. The liar which iKxt the north pole roPd; 

And if you view the icheme below. 

Its difiance from the. fame y<m'U luiow. 

The longitude of the firft in <r 171% • - • • 99 zi 14* 
The ftar in Draco from <Y» - - - ----- - ad. i«4 33 SO 

Longitude of that fiar,. - ------ - 153 44 44 

Moved in 5716 years •---'i fub. So $% $% 

Remains the long, at the creation - - 7»iX5t 

Lat. according to Tyco, 66' 36' north. Tliea^ 

As the cotan. 23^^ 30' : is to the radius :: . 1. ^ t 

So is the fiiic of ^%'^ 51' : to the tang, aa® 33'f which fob- 

tra^t frooi the compl. of the ftar's lat.Teavea 50' Then 

M 
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VOw^lt. Qjtf £ S T I ON S An S W£ RED* ^5 

Asthetofine 33* Tothecofine 50' 1%" 
Boris the coiioe 23 30 * To the cofine 6? 4% 

Six degrees forty eijght minutes the diftance oi that ftar 
from the pole at the creation* 

Mrs^ Sidway's answer. 

That flat o'th* fecond brightnefs that did roil 
At the creation, next the northern pole. 
Some call the dragon's tail ; but otixtii* Iky^ 
*Tts caird of tail the antepenultima* 
Its diflance then fix degrees and one ha]£ 

1[t has'been raqch nearer, now farther on. • 
When father Noah threefcore was, and odd^ 
More than £ve hundred years before the fiood^ 

.^caree ten minutes from the pole it ftood** 

0/ 



P R I z E QjT EST 10 N onfwered, 

"^hc annual preceiHon of the ftars being 50-336 feconds of a de- 
,^ee, the precclhoa from the creation to the^rear j 760 wiii be = 

571 <5 -f- 48 X 5o'336 rr J7tf4 x ^0-336 =: IP0136 feconds = 8o« 

ji' 3<5". To this precefTion add 3 figns or' 90®, the longitude of 
the north poJe of the equator, and we fliall have 5 xo*' IS* 36" 
for tlie prefent longitude of the (tar required ; and the ftar of the • 
lecoud magnitude, whofe longitude is ncarcft to that, and latitude 
€6 neaify, was the pole Qar required ; which appears to be ihc third 
lUr in Draco, reckoned from the tip of tlic t^il, which is the ftar 
nurked, hy Bayer, a. 

Now Ufiul the difimue $fthis ftar frm ihe poU of thi^mashn. By 
the catalogue of Aan at the end of the Nautical Almanac for the 
year I 773, the latitude of a Draconis is 66^ xi' 1.5^", (it« cornple* 
ment 230 38' 444")j and.its longitude in the year i7<5o was 1^4.0 

4<5"; from this fubtra<St (8o*» 35' 36") the pre':eflion fincc the 
.creation, and wr hive 7^° a?' 10" for the longitude of this ([3.1 at 
the creation, whole complement is 16° 3z' 50": AUo, lince the 
diminution of the inch'nation of the earthV axi»is 47" in ir:o years, 
in 57<J4 years its change will i)c 4s' 9", which being aJiktl to i3« 
17" the* inclination in the year i 760, we (hall have 24® 13' i^" 
for the angle made by the axes of the ecliptic and equator at the 
creation. Hence in an oblique fphcrical triangle, we have given 
two fides and che included angle, to find the third fide ; viz* given 
one fide =240 13' x6^' the diftance of the pole of the equator from 
that of the ecliptic, the other fide s= 13'' 38' 444" diftance of 
' the ftar from the pole of the ecliptic, and the includ-d ^ — t(SO 
31' 50" the complement of the ftar's knigitude : Then, by trit^o- 
nometry, is found the ^d fide =: 6^ 43' 10" the required diitancc 
of ikc ftar from the pule of the equator at the <;rcatiun. 
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Lao i£$* Diaries* l^B^igbton'} Sjri4, 

* 

Of the Eclipfa. 

An ecKpfe of the fun is caufed by the iDterpofidoo of the 
moon's dark body between the moon and our fight, for the 
moon being then under the fna, doth come in a dired line 
between the fun and our eyes, and fo by the thickoefi and 
* opakenefs of her body doth obumbrate and hinder the fun 
jfroni fhining upon us; and this always happens at the con* 
jundion of the fun and moon, or new moon, but not at every 
new moon ; but only when the conjundtion fallerii in or near 
to either of the nodes, at which time ihe hath little or no 
latitude from the ecitptick. 

All eclipfe of the moon is c.iufed by the dirc<5l intci pof;non 
of the Ceil th between the fun and her; ilien ihcle three gicat 
bodies are all in one diametrical and ftraight line, the dark 
body of the earth bein^ between the fun and moon, doth 
htod^r the beams fromihining on the moon, and ib the moon 
hafiog no light of her own^ but what flie receiveth from the 
fun by refledioD> doth really become dark : and thefe ^cliplcs 
ftlways happen at full moon, but not at every full moon, but 
at fuch when flie is in or near the edipttck* And although 

Ther^ v/Hl happen four eclipfes this year J7X4» yet not 
one of them will be viiible in i^ogland* 

The firft eclipfe is of the moon, on the iSth day of may, 
halt hour utter 7 in the nioiiiing, but not vilible to us, 
the iiiuon being then fet, but may be feen .in Newfoundland 
in America. 

The fe€ond is of theftn, the ifl Jav oi junc, iavi'ible. 

The third is of the fun, the »7'h of oclobcr, at 5 in the 
evening, the fun being then fet, therefore invifible to us. 

The fourth eclipfe is of the moon, the 10th day of no- 
yembcr about noon, inviiible. 

Thefe eclipfes this year being fo inconiiderable, I will 
give you an account of as great an ec]ipfe as has baopen^d 
inEngland thefe |o years. It is of the fun, the asd day of 

april, 1 715, beginning 6 minutes after 8 in the mormng; 
and lafts above two hours : the fun will be fo totally obfcured 
for the fpace of % minutes and a half, that the liars will ap* 
pear as though it was night. A full account of this eclipfe 
you ihall have in my nexu 
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New ArUhmctical* ^efiiofis. 

!• ^cjlion 75, propotd hy Mr. John WiUbm 

Affift you ladies, that in art are fiviJl d, 
And have the bitter fweets of love once ieel'd; 
You I invoke, and on your aid rely, 
To help me in mv grcat'fl extremity. 

Oh ! how the Iccne is chang'd, as in a trice, 
I who could others counfel, want advice. 
My fweet Eliza was fb charming fair, 
That Dianas nymphs might none with htt compare: 
Nor was her face ib charming as her mind. 
Her chafte love free, and to her iwain was kind. 
But above all, her iiiteHe<^ual part 
Was virtuous, witty; conttant was herheartw 

This rendered me, when in Eliza's arms 
T l iy, incircrd 'midft a thonfand charms. 
The happy'ft mortal breathing on the earth : 
But now my torment's far more worfe than death. 
Till you, fair Lidies, your afTiftance ieod. 
And give an anfwer to the lines 1 iead. 

Eliza's father, cruel both to me 
And to niy dear Eliza, furioufly 
Snatch'd my deareft from m'encircling arms. 
And utterly denies our future charms, 
Till I ftiaJl count the portion of my dear. 
And what he's worth i;i all, to him declare. 

* Three fcvenths of 's ellaic my dcar\ to have:- 

* rhe other four to his own ufe he'll fave. 

* Now what's eliate is worth I fain would kno^ ; 

* fint he no more than tlus will to me Ihow ; 

* The pounds being cub'd, the produ^ of thatium 

* Will to a number of nine figures come : 

* Which by the f^uares of eight and three divide, 
' And in the quotient Hill there will abide 

' Thoufands three hundred fifty two, and more, 
'Nine hundred forty feven : On which I pore 
Both day and night ; but I no good can do : 
Therefore my whole dependence lies on you* 

II. ^lefiion 36, Mrs* Barbara Sidway. 

A gardiner he had an upright cone. 

Out of which fhould be cut him a rolHhg ftone. 

The biggef^ that e'er it could make* 
The mafon he faid, that there was a rule 
For fuch fort of work, but he had a thick IkuU* 
Now helo him for pity'9 iake. 




K 
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Ladies' DiAniis. IBeighton^ i7X4- 
JU. n^hjMr^ John Hodge, of Truro, in Corniua/L 

Two cfquircs of Ute, of noble eftate. 

Once happ'ncd to fall at difcprd ; 
•fbetr wrath grew fo high, nothing could pacuiey 

But the law or the point of the fword. 
Their counfellors were a jolly brifk pair. 

And having good clients in hand, , . , . 
Refolved toufe them as friends (not abule them) 

At by this you may undcrlhind. 
In Mvcr« being met, they concluded it fit ^ 

This matter in law to delay, 
So long as they nine could change places to dmc. 

And make but a change cvVy day. 

liow long muH they ut, tell I pray ? 

IV. ^C/?- h Crabb of WhitlaciingtoH in Smer/et. 

A eendeman with his artificer did 
Agree tor building a round pyramid ; 
And for each foot folid the fame did contam, . 
Seven pence was the price ; no more, lofs or gam : 
And now, I muft tell ye, it was his good pleaiure 
To have it be made, jull after this mealure; 
That when it was rais*d, in inches fix fcore. 
Twelve hundred and fifty foot folid be more 
Built thereon: and let ihe height in this cafe. 
From the top o^th* fame, to^Ac CjWlter o'th bale 
Be in proportion to the circuit thCTC, 
As five is to four : and now obfenrc here, 
>Twas alfo agreed, that for the fame pay, J 
To have a room in't, made fqaare cv ry way, > 
' As large as the cone wonld admit of, I fay, J 
But l.am in doubt, he can't do't alone : 
Pray help him therefore in building this cone. ^ 
And th' girt at the bafe, with th' height to him give, 
With the fide of th* room, and what he mult have V 
for building this cone, is aU I do crave. ) 

V. 39, h -Wr.Ridxards, of St. n^wa/j, nigh Esion. 

The firft king of Alfyria, Ninus by name. 
Took to wife Semiramis, that valorous dame, 
Who repaired old Babylon, when 'twas decay'd; 
And by her great courage made her foes afraid* 
But one thing to her fame I think proper to quote. 
Which is of all others the moft proper to note: 
'Tis that obeliik of marble fhe caus'd to be fet 
From the armenian rocks, aodin Babylon feu 



It 
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It was pyranVici like; the bafc twenty foot fquarc, 
'Twas oi unc lolid llonc, and (as audiors declare. 
If meafui'd) one hundred befiaes fifty foot high : 
This carriage was prodigious, you*U quickly reply. 
Now (pardon the wildnefs of my fancy) &ppo& 
Being iQiik in £aph rates, it were thence to be roCe, 
What weight were fufEcient this ftone to raiie up» 
Till the point of the iame ilioiild appear at the top, 
Or furface o' th* water ? befides how much weight more 
Muft be added to brinff it as it was before 
It was fuch? I mean, tne whole ftone above water ; 
For when we have done this, we have finifh'd the matter: 
For I hope they'll take care and not fink it agaiflp 
If £ttphrates iait water iu weight will fuiUift. 

VI. ^iejiion 40, Mr* John Newbold* » 

In walking the flreet, I met with a bri& blade^ 
An honeft old lad, and a cooper by trade ; 
He was merry in mind, but his wniftle was dry; 
You'd have laugh'd your pits out in hearingjiim Cry - 
Any buckets or tubs, any biirrels to mend; 
Here's hoops of all fizcs : pray make ufe of a friend«. 
I ohfei v"d him a man of abundance of ti^itlc^ 
And that mofl of his knowledge confifled in prattle; 
Then refoiv'd with myfelf that Td give him a rub ; 
So I aflc'd him to make me a conic il tub; 
Its bafe thirty inches, and a hoop there fo wide 
Should, ii placed upright, the whole tub circumicribe ; 
And with the four ends of the diameters right 
And hold in ale gallons, nineteen ninety eight, 09*98} 
To work he ftreifi^t went : bnt foon found that his flciu' 
Was too (hallow the problem proposed to fulfill: 
So defires in this letter the favour from you. 
To fend the requeft underneath very true : 
The depth of the tub, and diameter leaft, 
.And hopes that the ladies wjJt grant the rec|ueft s 
And as a reward (now his brains are grown duochV 
He*ll treat them n^xt year with a tub luU of punciu 

Tjjtf Prize Question, of 10 Dhncs, to be determined bj 
Lot among thofe luho anftver it before Candlemas, 

[As this Ct^eftion is propofed in Tery bad«verfei I (hall 
liere turn it into plain profe«3 

In gauging^ fpheroidical ale caflc, I found the diameter of 
one head to meafnre 18*1 inches, that of the other 16, the 
bung diameter ao, and the diftance between the two heads %o*6 
inches ; alfo, by the cafk lying a little obliquely, I obferred 

K a - th^t 
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that the liquor juft rofe to, or touched, liic upper extremi- 
ties of the two heads. Having noted rhf fc dinienlions, I was 
ioformed that there were in tlic caik a ball of iron weighing 
60/A. another baH of leuti weighing 90/^. anil a cube ot box, 
a foot i(y|^uare. Pray what quainuy ui hquor was in the caik. 



Solutions to the Iqft years ^uejlions^ 

* !• ^^hn zs% arifivered by Mr. Peter Walter, and Mr. 

GOOD fir r^oyce» now ^ou your point (hall gain. 
And in your arms your charming fiiir detaio; 
Then to her father with aflurancc go, ^ 
Tell him you do his daughter's portion know, T 
For *tis tlie number which you nnd below. * i 
The lather's eitate, 588 /. The daughter*^ portion, 

7he/ame anpwered hy Mr, William Vorlcy, nvntingrnqfier 

at Holbecb^ JJncoinJhirc. 

Yon may marry 0iza as Ibon as yon vOl, 
For Tve ibund out her father's eflate by my fldll 
In arithmetick, if that I be right. 
To be poonds five hundred eighty and eight % 
Yet to be more kind, unto you FU fliew, ^ 
That ^unds two hundred nfty and two, > 
IsherjuftpoortioD. 1 joy her to yon* \ 

This qneftion was anlwered by Mr. MoyU^ Mr. Hatton^ 
3lr. Shepheard^ Mr, CraUp Mr. Lhgenf Mr. Coocht Mr. 
Beriff, M:^. Jone^J^lh^ 'Mx. Hall, yte.klphicky Gmxpbh 
lusy Mr. Hayvjardy Mr. Carter, Mr. Raggy Mr. fViddow, 
Mr. 1Voodha?f!. Mr, William Bainham^ Mr. Edcns^ Mrs. 
Nel/oHf Mr. IVilliams^ and others. 

II. ^ef- 



* I. 'Qji ^ s T 1 o'K 35. fiUvti^ 

Since the cu])e of the number of pounds in the vrholt efkite ts 
equal to 35^947 x 64 x 9 =r ^03197471, the mixnber itfeff inuft 
l>e cqval to the cube root df *thi$ number, tvhtch is jM/. ss the 

iirhole efiate. Confeqiiiendy j of 593 r: 251 /• is the lady's portion 
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f n. ^Jlhn 36, anfwer^d hy -Wr. NewbdiL 1 

Honefl mafoD» thro' Mrs. Sidway's perfwafion, • 

I'll Ihcw you the way for to cut 
The greatCK cylinder out, of all cones without ooubt, 

And this is tne way you mud do't : 
Through the middle of ita height, cut the cone right 

To its axis, and then you will find, 
A cylinder in this cafe, mull: have fuch abafe. 

For the greateil to be of its kind. 

Mr. Beriff, Mr, Hali, Mr. Wylde^ and Mr. Clayton, fey it 
inuft be'cut thro' | of its height, agreeing to the propofer^ 
Mr. IVflliamsy Mr. Andrews, Mr. Crabbt and Mr* CW# an» 
fwered this queilion. 

t in. ^ejlion 37, anfmercd hy Mr. Tho. Dodd. 

May fuch amufements always end rafh ftrifc» 
Deftru^ve of the peaceful fweets of life: 
Had they hat fat each day in different ra6ge». 
And liv'a to fee how often they could change. 
They'd fcen more days than all Methnfalah^% 
Juft twenty four, wito fix and nine fcore days.^ 

And hy Mr. Lingen, and Mr.Nath. Kew, of Bath^ 

How few can we find, fo good of that kind, 

80 generous, fo wonderful civil 7 
1 have felt the curft claws of fome traders in laws x 

Deliver us Lord from tliat evil. 

They muft have continued 993 ycarsjt and 186 days. 

IV. ^«</i 



• II. Qj7 E 8 T I O H 3». fiivti. 

From fevcral folutiom tint have been given of ihis qucftion, it is 
¥cry certain that the cone muft be cut at om^iWi of its altitude. 

t IH. E S T I O K fi^lVfL 
The time required will be = 1x^x3x4 >csx<^x7x8xpzr 
36^880 day»; which, at day* to the year, come to 9^4t| 
rem. 

\ ' b: 2 
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♦ IV. ^eflion 38, anfiverfd by Mr. John Newbold, ^r. 
Lev/is Evan, Abel Ragg, iM>» John Andrew, Afr. 
Kich,. Sce?en$> and Mrs. Kelfon. 

Whar hiTinnn pleafures more delight the mind. 

Or foiid notions fLirisfat^ion find, 
' Than centred are in nratl.cmnrick fkill; 
The fweet endowment of that fpl en did' quill. 

The queftion 38 fo fiiblime, ^ 

It makes the nine harn^onious numbers chime 
Into a theorem of a lugh deg ree, 
Suiluiid much aditcted it Will be; , 
Which I determine by converging feries, 
And underneath have folved all its queries. 

feet inch. 

The circuniiLience of the pyramid at the bafe 41 6 

The whole height of the cone 51 10 

The fide of the room *i TT 

The content in folid feet wlien tlic room is deducted, 
i878"i093. The charge of the buiiding, 54/. i$s. ^d. 



• IV. Qj; * ST 1 o w $S.filv€d, 

Put -735398 &c. and5;f and 4^: for tlic altitude and cir- 
cumference of the upper part whole content is i ^^o. Then its fo- 

lidity is =: 1450; hence jf = ^jsoa =r 8'38i697. Cou- 

lequently the altttede of the whole cone = l jr to = 5 1 9 1 348 5 
feet r= 51 ftct io*p6i8i inches, and the circumfeience of ti» bafe 
S: 4Jr + ^ = 41-53078 feet = 4' ftet 6'3tfp4jd incheo ; Alfo, 

byfimiiarfohds, 5Jf» : 5x4- id' (~ i.i|o : 

X l^SO = I3t5'i4 SZ folidity of the whole cone. 

Now, if -4= 5 4- 10 — ^ 1-913485 the altitude of the ^vIujIc 
cone, and z r= theftdeof the infcribcd cui>ic^l room; by liniilar 

figures we ihall have ^ : ^ «: ^—^2 : iz^t j hcace 9 m 

f " 71>»x3tf4f<»ct s: 7 feet inches = the 

fide of the room 5 the cube of %hieh gives 497 05 for the vacuity. 

Talcing this from t lie whole foiidity (z^ -r -.14) we obtain 1878-09 
for the fohd parti whid), a: a foot, produces 54/. tts, 4l 
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I 

X * V. ^ueJlUn 39, anpmr^d by Mr. Newbold. 

'When noble thoughts inveft a noble foul. 
And martial afdours all the mind controul ; 
When female ij^irits dare encounter thofe 
. Sad dangers we to fancy fcarce fuppofe ; 

Darting their courage tnrouch their fplendid eycs, 
And matter danger with the leaft furprize : 
Oh! Semiramis, what ft ratige afts 1 find 
Recorded of thy elevated mind, 
' Efpeclally the (lately pile thou'ft fet ' ' 
In Bahy lofty has made thy works complete. 
And fet the poets Vvit^ at ftrife to feign 
Sufficient v/ords t' immortalize thy namci 
Some fn n would ktrow how much 'twill weigh 
when in the air, and in the fea. 
And for to pleafe the minds of thofe • 
Their whole requeiis I here difclofe, 

Ttin. cwt, qr, lb. 

To raife it to the fnrfoce — 939 3 z 10 

To he added to l aiic it out ' 573- 12 3 25 

The weiglK Hi liic oil ^ — ijiz 16 a 7 

This calculus is according to M^JVard's idXAcs of fpeci- 
fick gravities, and differs comiderable itom thofe taken from 
Fhilofophical Tranfadions. 

To this queftion I received true aofwers from Mr. Peter 
Ward, Mr. Tho, Fearne^ Mr. Crabby Mr. Btriff^ Mr. Hali, 
Mr. Edward Elphick^ Mr. Abel Ragg, Mrs. Mary Nfijon^ 
^AVLrtmCafringUn. 

To the 40th queftion I received but one anfwer, from Mr. 
Edem\ although T concdve-the question very well explains 
the meaning, yet I find moft perfons were at a lofs in an- 
fwering it. 'Tis no more but to find a fruilrum of a cone 

that 
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I 

♦ V. QjtJ E s T t O N 3p. fJveiL 

The folidity ot tlic pyramid %U1 be xo^ xii^=: tooio*l^'r5 
345(5ooco cuhlc mrhc.; Now by Tranr, tat>le of iTpccific gravities, 
a cubic inch of m^^rblc weigh- 1-5(58859 ounces avoirdupois, and 
*n fftch of fait warcr -594394 ounces; and their difference is -973065 
Whence, the wcrght reqnired to riif> the point of it to the furf Jl 

TiAf i |r J, txlb. 6 4 az. 

- And It If eyiam that the whole weight of the marWe will i;* 
neceffiir J to the whole of it above the water. ^ 
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that will hold 19 gallons, and 98 hundred par ts, whofe grea- 
teft hoop's diamtter iS 30 inches, when placed perpendicular 
to the V tile I, iudi touch the two ends of each diameter, 
the kali uiamticr muii be 1^ .236 inches, and depth xj'9104 
inches.* 

Mr. Richard Ford anfwer'd all the fix queftions ia one 
copy of verics, which came too late to be inierted. 

Anfiver to the Prize ^ejtion. 

To the prize quellion propofed laft year, I received a con- 
fiderable number of aniwei s; but the difference among au- 
thors concerning thefpecifick gravity ofmetais, and the va* 
rious theorems by which tliey iound the content of the ca(k, 
and its vacuity, car.kd fome (tho' inconfiderable) ditiei ence. 
It would be cndkfs, as well as ncediefs, (in my imail room^ 
to give you an account of the whole operation, which could 
not well be explained without a figure of the ibheroid, and the 
algebraick theorems deduced therefrom, and would thereby 
be troubleibme, well as uncommon in a work of this na- 
ture; I fhall thereifore omit that, and only incert £> much as 
anfwers the demands in the quemon* 

Mr* 



♦ VI. Qjtf B s T I o » jQived* 

Pot »a = 30 =s the bottom diameter, x Jr =: the top diameter, 
and A = the conte nt in ale gallons. Then, bj the nature of the 
cifcle, */€a jrx = the per pcndicolar depth \ and, by pagei fp 

Menfuratiop, we have 4 x + tf* ;rx x »^aii — * *jr x 

ss ^%%At where %%% = the inches in a gallon; or 

— %AfiA 

ua-^ ax -^xx )^ iJaa — xx s--. Now when ^s: 

3*14159 ow. 

iP'pB as in the qneftion, theie is no number, taken as the vahie 
of Jr, will produce £b great a content, the numlier bein£ 
above the maximum* But to find the greateft content t! e rife wiu 

adout of, pnt the Buxion of 41^ -ft* ^lx 4- xri ^^x es «o 

nothh ig, and wc fliall have o ss a^^xx x « + ax — x X 

Ma 4- tf jc 4- A A = J 5 fl* X — %ax* — 3 ; or in numbers 
x5 4- lojt* — 7$x — iizs =0; or, putting z = -fx, 
— 3Z + P = 0; the root z of this equation is zzi 
1*9394 ; conrcquently %x s toz s 1 9*394 =: the value ef the 
le fs diamete r when tlie content is a maximum ; and then ,tbc depth 
't^ea^xx is = it '444, and the grcateft content = 

joV+jQX 19-349 4- 19149* X X - ^^//^f^- = t9-7|f 

alt galloni. 
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Mf's, Mary Nclfon, of Nenvmarket, an/wers thus* 

* Alas poor man I youVe in a fad condition; 
, "Who c^n refufe to Mlwer your i^etition i 
If th' ladies grant you not relief with fpeed» 
You may at laft be fo reduced indeed 
To ride like Uudibras, on fuch a fieed« 
But fince you. are in •fuch a pitious cafe^ 
-Forxmce, TU fave your credit and your place: 
Here underneath I* ve anfwer*d all your queries, 
Which ffives me one fair chance to win the diaries. 



M.T». Qjcr«sriefis Answzhbb^ 105 

Mr. John Nenubold^ and Mr. John Edcns, have geome- 
trically demonltratcd, and alpjebraicaJly wrought each de- 
mand. An abftradt of which fuiiuws after Mr. Edens' an- \ 
Iwer in verle. 

To the ingenioiis Ibns of art I write. 

Who in the mathematicks take delight. 

To cen&re Esthers 'tis not my intent. 

But to the ganger my refpedh preient. 

Hard was bn fate that he this barrel fonnd» 

Such are not common in a ganger^s round; 

For if they were, others as wdl as he. 

Would often at their ne plus ultra be: 

Ath is rcqiielf I here fend my afniiance^ 

And from each head to th' bung the diftancc. 

And what the barrel holds I make appear, 

And what remains, iho' vuican s cralt was there. 

^'ou' lince this talk did pofe the gauger fo, 

Piay ihew to hiin what I have done below. 
, ^ inches 
The Ipheroia s greaieft diftance from bung to head ix'ojs 
The Icflcr diftance — — — — — 8*547 
The content of the calk in ale gallons — «— ao*763 

The iron ball equal to cubick inches — — ^17*04^ 

The leaden bail « ^ _ 219*717 

The cafk's vacuity — — — -^117*8x4 

The box emerged — * — ^ ^ 17^3*000 

The fum, cubick inches — — ^ %%1TM^ 

^vhich are equal to ale gallons 8*076 
which ded U(5>€d from the wliole content leaves 14*687 
ale gallons, the true quantity of liquor remaining in the calk. 

At drawing the lots, Mrs. Anne Morgan won the prize. 



Mr. 
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Mr. VV uiiara Crabb*s an/wr to the Prize ^ji^ion.* 

Why muft ladies turn gauffers, lulefi't be for wagers, 

And lave a young man finom undoing: 
Muft they be /rightned all, with ballets and ball« 

And a cube too; but this enfuing. 
May make it more eafle, if it may pleafefe. 

To take care of mlftakes in the matter: 
For the cube 1 do fear, had no part in the air. 

Nor room to fwim, kept it uoder water* 
( R^po^f. ut/upra*j 



• P a I z £ Q^u E s T I o N JfilviL 




Let y^CDF be the ca(k, nZ the conjugate axe, and HM the 
rcmufanfvcifc; CL |j to H M, H V If to AC, Hj^P the itmi- 
conjugatc of HiST, and NO and || to fi£. 

By the nature of the cllipre, we havc 
V^ g ^ ~ g : v >7j f c* wLKx KC\ and, bycompor. ftc 

VHtf* — CA% + — ic^ s I-C (s= t Jir4- J^C) 



ao*6 X v'*©* — 8» 
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QjJESTIOl^S AllSWBItBO. 

T/je Prize ^^Jioii anfwred bj R. Sandfbrd. 

Well, lode you here good qucflion fpoil'd, 

Cot knofe was nerc fee like, fir ; 
Was put good ale for verjoice, child. 

Splat was in a palEon ftraight, fir. 

anpwer as above*) 



X07 



Befides 



And, V£ JC X iKTjB : »rr itu . iii^r _ sHXKC _ 

V£iC X K3 

Alfo, by right-angled A** = d^CL"- -h LA^ ^ 

4-1^^1 s- ako-^»^74J andfincofZ^iiCLsr — s 
•050904S = fine Z NHM^ which put =: x, and its cofinc = c. 

Then, by the nature of the cliipfc, 

JVIH* : KB* :: MH» — H0» : 0 ; 

but HO = HN Xc, and 0 AT = iVH X /, "wherefore 

MH^ : HB^ Alii* — HiV» X : HN^ X or 

by fubtraiStioo 

-MH* — : KS» :: MH* — HJW* X ?hF7» j 
H iV** X i», or fioce + =: i 

SfB* HB* Xi* : HB» MH'^^HTSt* : HJV^*, 

and by addition 

Ua^ ^Hh^ X : H5» :: iVlH* : HJVf, 

and hence 

^ io-oio94« 



X + i^^i^- X i» 



Alfo, its femi-conjugate PH = y"^^^ -hH^^ JfN^ = 

But flJR = s= 1*7537 ; and l^^ss =: 

^•515; and, by right-angled triangles, H# =: VigA* -H ^W* 

Then, 
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Befidcs the above-fpecify\i, t!icfc following anfwer'd it: 
Mr?. B, SiJ'way, Mr. A^. Stephens^ Mrs. Staples, Mr. John 
Whittingba77i, Mr. Bofivell, Mr. Ford, Mr. Bcrrijic, Mr. 71 
Fenton^ Cofifi, Lave, Mrs. 7////, and Mr. Moufe. 

You tell us a tale of a tub of good ale. 
That can buoy up the box in the liquor ; 

But 'tvas fiird with rum, or elfe fure widi mum^ 
Or fomething ftiU ftronger and thicker. 

The EcHpfes of this Tear. 

Twice this vcar, 1715, fliall the earth in p:irT be deprivrri 
of the lun s illun^i n;itin j^ radiancy, by the inTcrpr)fnion oi the 
opacovis uodv ot the moon ; and twice alfo fha]l the nioon he 
depr ived m part of her fun borrowed liiftre, by reafon of the 
earth ioterpoiing between the fun and her. . 

The firft b a great edi^ of the ibn> en friday the aad of 
aprii, at 9 in the morning;, vifible to us in England. 

The 



Then, by cor. x page 175 Menfuration, the content of the fc^- 
mcnt APC will be 314159 &c. X Mii X X X 

Hi* — Pip 

*— j^j-^ S£ i»i p7«7 inchei =: theTSKoiiy. 

But the content of the box cube 15 i x 3 17^8 ; all of which will 
be immcrfcd, bccaufe it it heavier than ate. Alio, ufing WaxdV uble 

of fpccific iiiiivitici, the lulid:ty of the iron baii will be *^^K 
=: ^17 0483 ; and that of the leaden one u — ; ' ' ■ = ai9*7iT. 

The ium of thcfe three added lu ilie above fcgmcnt, givci 
aix87*744 for the fum of the dedudions. 



Now the content of the whole caik is xEt^'' FA^ X 

%EB* X CI -h FA*^ X HG ^ CD% X HI X = 
1SJ5*3I4». 

From this whole content then taking the above fum of rhc dc- 
dttdlionB, we obtain z5^TSio% inches ; which divided by iHxf we 
have xi*$5op6 fot the numbci of gaUons required. 
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No. n. BCLIF^BS. tOf 

d« h« in* 8* 

Hie efiual time of the true ^ at Coventry, april ai ai 17 7 
The time of redudiok fubtradl. — — < 31*' 
Equal time ofthe true conjun^. of the ediptick %i 13 55 
The eqaatioil of time add. — — — 16 %^ 

The apparent time of the true i — — . ax 30 iS. 
lAterval of the true and vifible <5 fubt. — ^9 57 

Interval of the vif. <5 and greateft ob. fub. — % 
The hourly motion of the D from the 0 — 35 26 

The beginning of the ccllpfe zid apr. morn* 2 6 6' 
The beginning of total obfcuration — 9 9 3 

The middle or greateft obfcuration — — • 9 10 19" 

The vifihlc conjuQdion ^ — — — - 9 10 ai 

The end of total obfcuration — — 9 11 36 
The end or full recovery of fun's light — lo 19 9 
The whole duraiioa — — — aij^ 

The 



This eclipie wat obierved in England m here folkms. 
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no Labi&i' DiAaiss. [^Bagbtofi^ VMS* 

The digits eclipfed are i^d xom. x6f. 

The lat* of the moon Acq at the bcAiQ* ibuth afc. 

The lat. of the moon fcen at the en3» 50"* north afc* 

This eclipfe will be central in the nooagefime degree, in 
die lat. 59' 54*^ north, and long, eaftward from CoTcntry 
i<y 30^ in^ the fonthfeaft parts ofNorway. 

The fecond ecliple is of the moon, on fatnrday the 7th 
day of may, half an hour after x in the afternoon; fo inTX* 
fibie to tts. 

The third is a folar eclipfe, falling on funday the i6th day 
^ oftober, at xx in the morning. 

The fourth is a vilible eclipfe of the moon, moaday ovSlo- 
ber the ixil, at 4 in the morDing.* 

The 



The center of the (hade enteied England about Plymottch, and 
pafled over Eactcr, the Devizes, Iflip, fiuckiogham, and Hontinff* 
ton, leaving Oxford and Bedford on the right, and Lym onifae 
left, and quitted the coaft of Norfolk about Welif and Blakeney. 

Its courfe making an angle of Ji" 4s' with the mcndian eafhvaras 
from the north. And iu velocity X9 geographical auic« in a nunmc 
of tine vvy nearly. 

In fomc other places it was thus obferved. 



Places 




Begin. 
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End 
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* Thit tilipie was obfemd at JFMjhd by Mr. J* Prnid thoi* 



App. time 



h. m. s. 

IS 9 * The eclipfe had been for ibme time begun. ' 

1 5 1 5; 47 The middle 
17 38 io Tlic ciid. 

The digits cdipfcd wae 8|. The moon s diameter 33' 40' t ^ 
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Wo. 11. U/efuInefs qf the MAT hi mat li: is. 

The equal time of the true oppofition at 7 ^ 

Coventry, odober — — — i ^ 
The time of redu(5tion add, — -7 — 
The correa lime of the true oppofition in 7 
the ecliptick — *^ ~ •—J 
Equation of time add. *^ . ~ 
The apparent time of the oppofition ~ — 
Interval of the true § and greateft obfc. s. 
The beginning the 3 1 ft odtober, moniilig — 
The middle or greateft obfcuratioii — ~ 
The end at — — ~ . ~ 
The whole duratioii — — - ~ ^ 
The digits eclipfed 7 d. 5x111. 198. nor. 

JLasitttde of } fcuth defc. at the { 

' ' N 



A type of the bmdr ictpfe 
Ur (^Ur 4 in the morning* 



16 

% 

4 
5 
' ft 



lit 

19 %f 

3 56 
^3 25 

5 5* 
J8 29 

19 31 
36 31 
58 4 

Si 4l 
44 H 




I gave you an account laf! year, that the fun's ecHpfe oa 
the azd of april, is the greateft that (I can find) has hap- 
pened in England thefe 60 years, or perhaps a much longer 
time, or that will happen for fo long yet to come. I do not 
find that anno 1653, was total. 

There will be two very large eclipfes of the fun, one on the 
nth of may, 1724, at 6 at night; the other on the 14th of 
July, 1748, between 10 and 11 in the morning. There will, 
before the year 1762, be 16 total eclipfes of the moon, and 
31 partilc eclipfes. As alio 15 vifible eclipfes of the lun, 9 of 
which will be very confiderable ones ; an account of thefe 
you may meet with in fome of my next. 

0/ the excellency and ufefuln^s of Mafhemo 

tical Lemrnng. 

In all ages and countries where learning hath prevail*d, 

the mathematical lci€Qcea.have bceA io^d upon aa iomc of 

L » the 
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the chief and niuil confiderable branches of it. And amongfl 
the ftvtn liberal arts, no lei's than four of them are mathc- 
Tnatical ; namely, arithmetick, gtuHiCirv, mulick, and aif ro- 
noray. There is no Icience in the woriJ, that does imp rev e 
the mind of nicin, lo much as this; by giving it a habit of 
dofe and demonftrative reafoning; by freing it from credu* 
lity, prejudice, and fuperftition ; by rendering it exadl, and 
capable of iblytxtg the greateft dinicttltiea ; and laftly, by re- 
gulating the imagination, and giving the mind thegreateft 
cxteofion and capacity that human nature is capabk to attain* 

The ufefubeu of this fcience is almoii inhnitey there be* 
ing icarce any knowledge, art, or fcience in the univerfe^ 
but may be amiied and advanced by it. And indeed it is to 
this fcience we owe the vaft improvements of natural know* 
Jkdge in thele laft ages» and fome ol the moft noble invea* 
tions of the world. 

Arithmetick is an art more liberal than all the rcfl; for it 
makes ready pavment for our diligence, in that it inftantly 
gives the demonfl:ration of its opcrritions, and fits no lefTon 
which does not at the fame time dilptay the perleition of its 
fee rets. It has this in particular, That you may iind in each 
. of its operations, that pcrfedion which is vainly fought for 
in the whole circle of other arts. 

Without it trade would go near to ruin : What would be* 
come of the nation, if by it were not kept the public accounts - 
that regard the llate of the commun-wcaJth, as to tlie num- 
ber, frudification of its people, increafe of flock, improve- 
ment of lands and manufactures, ballance of trade, puLI ck 
revenues, coinage, military power by fea and land ? Of 
wUeh no perfon can truly judige without fubjcifUng them to 
calculation* 

. Is it not by this and geometry, that all menfurations of 
plains, as board, glals, pabting, 5cc. and folids, as timber 
and (tone, are^ peitormea, and Told by meafure as well ai 
cloth. Workmen are paid the due price of their labour, ac- 
cording to the fuperficial or folid meafure of their work. 
And the quandty of liquor determined^ for a due regulation 
of their price and duty. 

By thefe and trigonometry are performed thofe ufeful parts, 
as meafuring acccnablc and inacceffablc heii^hrs and diflances 
bv fea and land, laying down plans of particular lordfhips, 
inclofures, and taking maps of countries. What fortifying, 
attacking, defending, bombing, mineing, or quartering and 
cmbatailing of armies, could be performed without the af- 
liftancc of arithmetick and geometry? How is it but by thefc 
arts, that building of houfcs and fliips, the making or telef- - 
copes, microlcopes, fpeClacles, and all otlicr optick glafTts ; 

the calculatin^i; of clocks^ watche$> and fun-tlials, and all 

meclunick 



s 
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oi«ch&Qic engines ft&d ioftruineftU, are demonffirated and 
made? 

Not is its ufe left inferior by fta ia the Art of navigadoo* 
•B which the riches and fecurity of the kingdom -depend.. 
How vaiii and unfucceisful woidd the merchant's pretenfions 
be to fetdi home riches from any part of the world ? Could 
the navigator ever hope to 6nd his way (after a florm) by 
fea, without the help of aftronomy, to know longitude and 
latitude, by the fun^ moon, and ftars, and the other planets 
and their fatelKtes in the obferration of their dif(ances» op* 
pofitions, conjtm^iis^ eclipfes^ riiiog* fetting, cidmihatin|^ 

Our ignorance of the ebbing and flowing of the tides wbuld 
argue a want of aftronomvj ns alfo the times and feafons of 
the year, the obfervatujn ol: the feft'N ^ils iind fafts of the 
church, accordinf^ to ihc firit primitive inftinjtion, could not 
be kept to a due diipolitioiiy. as to the return oi the iibafons* 
and the fun's motiun. 

Nothing furely can more illufbiate and give gi'eater life 
and glory to aiti unomy, and animate its profefTora, than the 
generous encouragement her late facrcd majefbf and parlia- 
ment have now been pieafcd to give,. .by ietti.ir.g a rewcird of 
twenty thoufand pounds, on Inch perfon or peifons «s (hall 
dilcover a more certain and pradicable method of afcertaiii- 
ing the longitude, than any yet in prance. And although: 
a&oiiomy is in thefe days aprived to a great perllk^ion, yet 
are there (I doubt) wanunjgr a long ftries ofob&rvations of* 
idbe heavemy bodies, to twci^ the tame*. 

It was the opinion of fome about 1(30,. that loogitttde. 
might be found by the obfervation of fonaeching below the 
moon. In purfuaace whrreof, Mr, Henry Bonet, a mathe^ 
madcian, after 38 years ftudy and obfervation in 1676, pub-»^ 
lifhes atreatife, entituled, Longitude founds by thefna^f- 
tick incUnatory needle ; which was by his majeuy*s appoint- 
ment examined by fix commifTioners, cehbrated men of their 
time, viz. Seth, Lord Bifhop of Sarum,. the Lord Brunker, 
Sir Samuel Morhmd, Col. 1'kus, Dr. Pell, and Mr. Hook; 
and was farther confirmed by Icvenil cbfervatiors in the 
ftreighis of Magellan; for ^cncouragemLnt of which, his 
majeily king Charles II. was graciuuliy pleafed to giitnt his 
royal licence for publiihing the fame, with privilege fur 15 
years,, dated a8th june, 1676. But it fcems this fell fhort 
ot its end, as all the methods of our modern pretenders to 
longitude have yet done, I heartily wiikit may be the glory 
of our age to find t he fame. 

But as 'tis nccdlefs to fay thus nnuch of a kience that ilia* 
Aratcs its ufes and perfections daily, I can but admire v. ha 
would be. ignorant gf it$ excellen<;yx ufc,, and benciit to. 
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mankind : Who would not take fome pains, to attain a com- 
petent knowledge of an art fo truiv valuable: 1 am confident 
there is no thoughtful and contemplative pcrfon but would 
find pleafurc and fatisfaciiuu in the lludy of it. *Twas from 
thcfc coniidrrations, that in my vacant hours I have (tho* 
meanly) endeavoured to introduce fome parts of it into the 
^orld, by the enfuiog method. 

Some Faradoxes propojid^ to be anfwend 

next year. 

A pmdox is a (eeming falfity, but a real truth; it is that^ 
which to unthinking perfons ieems abfard, or tm|)oflil |< , 
bat to a thoughtful roan is plain and evident ^ the main drift 

"x^'hereof is to whet the appetite of an inquifitive learner, and 
fet him upon thinking* Although (liiys an ingenious author) 
the foul of man is a cogitating being, and its thoughts ib 
simUe as to furround the univerfe itfelf in a trice; yetib 
unthoughtful, and ftrangely iromurM in fenfe, are the ge- 
nerality of perfons, that they need fome ftartUng ooife to 

roufj and av/:ike them. 

The propoling a rnriidoxial trr.tn tn the intellect, iirimcdi- 
diately fummons ail the powers of tl:c foul together, and 
fets the underftandin^ on work to fcarch into, and fcan the 
matter. *Tis no trivial hufinels to awaken the mind of man 
to its natural of thcnight and confideration. If therefore 
thefe enfuing paradoxes ihall obtain this end, it matters the 
lefs if fome of them, upon ftri(5t enquiry, fliould be found to 
conirt or equivocal terms, or perhaps piove little more tliaa 
a (^uibbk at the bociom, 

T. A Paradox hy Mr. Moyle. 

Chri'tlians the week's firfl day for f.ibbath hold; ^ 
The jews the feventh d.iv (as tlicy did of old); f 
The turks the fixth (as 1 iiave been toid). J 
Now, gj.;J iir, piav tell to me. 
How it is pofliblc this thing can be, 
Tliat ever a chriftian, jew, and turk, thefe three 
Being all together in one placet may, 
In and upon one and the felf-fame day, 
Have each his own true fabbath? tell^ I pray. 

Some Geographical Paradoxes from an ingenious author^ 

Par, 1. There is a particular place of the earth, where 
the winces (tho* frc(iucntlv veering ruuad ilic compafs) do 
always b^o iroiu Uic aui ih point., 
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Par. 3. There is a certain hill in the fouth of Bohemia, 
on whofe top, if an equino<ftia] fun-dial be duly erefled, a 
man that is (ione blind may know the hour of the day by the 
fame> if the fun ihincs. 

Par. A* There is a vaft country in Ethiopia fuperior to 
wliofe inhabitaDts the body of the moon doth always appear 
to be moft enlighten'd waeii ihe's kaft enlighlen'a; and to 
be lead when moiL 

Pan$.^ There's a large and i^Mudous plain in a certain 
country in 'Ada, able to contain fix hundred thoufand men 
drawn up in battle array; which number of men being a(flu- 
ally brought thither^ and there drawn up, it was abfolutely 
iinpoffible for any more than one fingle peribn to ftand np« 
rimt upon the faid plain. 

Far. 6. There are three diftind places on the continent of 
Europe, equidiftant from one another, (they making a true 
equilateral triangle, each of whofe fides doth contift of a 
thoufand miles) and yet there is a fourth place fo fituated in 
refped of the other three, that a man m;iy travel on foot 
from it to any of the other three, in the ipacc of one artificial 
day at a certain time of the year, and that without the lead 
hurry or fatigue whatfoever. ^ • 

New ^ejiions^ 

I, ^ejlhn 41, h Mr. Dod. 

A rakiOi fpark the other night, * 

(Who had learn 'd fome algebra) 
Came home half drunk, as well he mightt . 

From tippling all the day. 
His uncle chid him, and complain*d« 

He'd run thro' his eftate. 
And afk'd what he that day did fpend; 

To which he anfwer'd ftreight, 
• The pence fqu.tr d and involved into 

Five times their own fquare root,. 
Are pounds one hundred fixty-two> 

Whence you may find it out. 

II. ^icjilon 42, hy Mr, William Taylor. 

As T was walking out one day. 
Which happened on tlije firft of may. 
As chance would have it, I did fpy 
A may-pole raif-v! up on h-gh, 
The which at firll me much furpriz'd, 

I4ot being before-hand advertized 

Oi 



6 Lai>i c s' Di Ail I £s. [^B<ighten\. 17x5 • 

Of fach a Grange uncommon fight^ 
I fwore T would not ftir that night, 
Nor reil content until I'd found 

Its height exa<5t from ofF the ground : 
But when thefe words I jull: had fpokc, 
A bkft of wind the may-poJe broke; 
Whofe broken piece I found to be 
Exa<5t in length yards fixty three ; 
Which by us fall broke up a hole, 
Twice fifteen yards from off the pole;. 
But this being all that I can do, 
The may-pole now being broke in two 
Unequal parts : To aid a friend, 
Yc ladies^ piay an anfwer fend. 

in. ^ejtion 43, Ay ^rs. BoydelL 

An aged fire^ with his two daughters, came 
Td town, and was defir^d to tell his name. 
My name, fays he, 'a a thoufaod m«re than you> T 
AikI I*#and if yon add the other two» ^ 
The number of th!^ preient year iheVU fiiew. j 
The * numr*al letters of our names (well fet ^ 
With the firft letter of the alphabet) > 
Make feventcen hundred, and fourteen compleat* ) 
1 11 further add (to make the problem plain) 
Each fingle name fiveietters doth contain. 

D.fiMnis for 500, C/or xoo, L»/cr 50, V./<?r 5, l^fuf^tt ^ 



IV. ^ejUon 44> h T. Hayward. 

Within my garden, lying on the j^roii nd,. 
A ftone Tve got, that weighs 300 pound; 
A little barrow like wife, fix foot long, 
' Fve got ; tho' liide, it is very ftrong. 

Now, lirs, becaufe the ftone lay in my way, 

I ibid it to a fnafon yefterday ; 

Who bcgg'd my barrow for to take it home,. 

And call'd his tw6 men ; prefently they come ;- 

But one (being lately fick) was very weak. 

More than five fcore he could not undertake^. 

How on the barrow muft this ftone be laid} * 

Pray tell me •, for this fellow is afraid. 

If he fliould carry much, 'twould do him moie 

Difldndnei8» than hifr ficknels did before* 
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V. ^(Jlion 45, h Mr. Tho. Shepheard. 

I 

Suppofe the earthly .ball!^ circumferesce 
Be one and twenty thoufand miles in lesgth^ 
Befidea fix hundred more, I fain would know 
How far the head of any one doth go 
More than bis feet; (but yeit Imuil difplay 
The matter more, or you?il ttotfind the way*) * 
One that's five foot and ieren inches tall,. 
, To go in length upon this earthly ball 
Tea thouiand miles exa<^y ; That is all. 

« . VI. ^efihn 46» hy Mr. £d. £lphiclu ' 

Kind iir, I pray, can yoa to mc declare 
A lofty tower's height within the air: 
I'll tell vou how the height you well may know. 
Which in a pi oblem unto you I'll Hiow. 

If from the tower's Height dicfe ihould be laid 
A pl^, whofe furface fine and fmooth is made* 
'To meet the earth ; three hundred foot and four 
From the foundauon. of this lofty tower ; 
And then a body which in pounds doth weigh 
JuiT fifty fix, yott on the plain c!n lay; 
JvA forty pounds will the fame fuftain, 
From fliding down on this deJcendiog4>laim 
But, artifl, I apply myfclf to you, 
, .(The tower's height) to calcuhte it true. 

The Prize ^eJisoHm 

When Phoebus had up-h^av d his golden head^ 
From the foft pillow of his fea-green bed. 
And with his nfing glory had polTeft 
The feacious borders of th' enlightened eaftt 

In Albion's channel, off from the difis of Do\er» 
Where I could fcan that famous channel over» 
And make bright Callis Ihinin^ in the eaft« 
Our fhip then lying aImo(t pointing w^il; 
The day ferene and fit for oofervatiod, 
I fent a fhip to form a fecond (tadon: 
Then I oblerT'd toy angles for to be 
* Twenty four and eighty fix degree; 
And at my fecond I the oojeft fees. 
At t forty eigiUt a hundred twenty nine degrees* 

' — * This 
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This being known, How far's eachfliip's froiUth' adlCT? 
Likewife, how f ir oif Callis apd off Dover? 
But e er the cafe determin'd will appear|. . 
The following lines to you I muft declare* 

Being on Dover's beach ao oli^ed I e^y'd^ 
Which GO a wave from CaHit bank did glide» 
Id eqaal times it equal fpacet run* 
From whence its rapid motioD firft besoii* 
Forty 6Ye foot was each wave's true dtftancey 
And m a line approaching me did dauee; 
* Two hours, twenty five minutes, ten feconds more, 
.Ten thirds, thirty three fourths (the wave did roar) 
And thirty fix fifths, is the true tm^e I found, 
From my firft fight to's breaking on the ground} 
Which was the place I flood upon. 
Now T would know how far the diftance run. 
Which being known (what ucdctcrmin'd were) 
If rightly managed) true proportion In ar. 



Jk 

Jnfwers to the Paradoxes proofed lajl year^ 

Anna Fhilomathes anfmet^d them all* the firfi thut i 

FROM the place o'th* jews abode let the other two fet out,. 
The chriltian eaft, the turk weft, and fail the globe about. 
Then with the jew they'll agree when they again do meet. 
And aH upon the faturaay will feheir true fabbaths keep* 

Paradox %d anpweredy the South Pole. 

Paradox ^d. If a burning glafs be the nodtis of a dial, and 

fo contnv*d that the focus may fall on an iron or brnfs plate 
or ring, on Vvhich the lii;urcs are deeply cut, a blind man 
may feel where the plate or ring is keated by the fun, and 
which Ggure it is upon or neareil to» 

To the Ath paradox the ingentom Anna I^ilonoathes thus 
ftifimrs^ : The light that fails upon any body, being always 
in a reciprocal duplicate ratio ot the diftance from the lumi- 
nous body : hence it follows, that not only in Ethiopia, but 
in all parts of the world the moon doth always appear to be - 
moft cnlightned, at the full moon, when (he's leaft enlight- 
ned, b^cauic ihe IS then removed from the fun farther than 
at the new moon^ by the diameter of the moon's orbits 

T6^ 
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Ti^^ Stb paradox cmfwjercd^ according to Euclid. A plane 
can touch a fphere only in one point, call'd the contad, and 
that perfon only who fiands to that point (with leiped to 
the center of that iphere) can ftand upright. 

The 6th paradox anfiierd. By an artificial day is here 
meant from fun-rifing to fetting. And beyond the tropick, 
and nearer and nearer the poles, th^ days are increas'd when 
the fun comes on that fide the equator trom 24 hours long to 
about joo days long, the fun neither rifing nor letting in 
that fpace of time. 

Mr. Moyle ar\pwcr^d 2, 4, 5, 6 ; Mr. Edensy all ; Paflora^ 
the firft. Mr* j?» Gravesy i, 2, 5. Mr. Andrenu^ 2, j, 6» 
John HodgCy alL Mr, Walker ^ 2, 6* Mr. Wylde^ 2, 6. Mr. 
tlilesy u Mr. Weninvorth, 2, 6. Mr* j^/hy i. Tho. Andrenia^ 
3> d. Thon Cmchy 5, 6. /• Richards^ i, 2, R* Halli i> a« 
aikd Cynthia Atis^ the firlL 

Solutions to the Iqft years quejlions. 

* L ^u^hn 41, anfivered by Mr. Richard Sandford* 

Well might his uncle blame the rakifh fot. 
For fpending thus three (hillings at a /hot} 

Sure no longer trifle tnr.e away, 
Bui ipcud ieik iQ ale, moi c in algcora. 

The fame anpwer^d by Silvia. 

Tour algebraick, tipling fpark. 
Might well red home, when in the dark ; 
rll fwear he was a learned blade, 
And has a learned reck'ning made : 
'Mongfl pot companions he's no fool, 
Who icores by fcale, and drinks by rule; 
But to prerent his uncle's lofs, 
I here explain the tippler's dofe. AnC 36 pence. 

If the pencd in x6a pound be bt and the pence fpent be 

then this theorem folves the queftion a = V — 3^* 

II. -^«cr-' 



* I* Qjy E S T 1 O N 41. folvid* 

Ltit X denote the pence fpent. Then, by the quc^Hon jr* x i 
S3 ttfjfr X MO = 388.80, or jr> 777<^> hence, by fquaring, 

x X Qt S 777^* • and coafct^uemly it = 777tff = i^d. 
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* II. ^ejlion 42^/, atjfwered hj Mr. Jo£ Joacock. 

To aid a friend, I here inteDd, 

The may-pole's height to fhoWt 
So if you j^neafe, you may with eafe 

Thus view it here below. jimf. xiS's^S^ pmb^* 

This is found by the 41th theorem of i lib, Euclid, 

HI. ^ejiion 43, anf<wered hy Philo Tipperus, atid Mr. 

P. Profon. 

Whllft Lidia for Lydai you cunningly wrttei 

You think you may furely enfnare us; David ioc6 

But David is aged, and Lucia bright, Lidia $$% 

So 'tis cafy to Philo Tipperus Lucia 156 

The daughters who 10 town with David came, - 
Lucia was one, and Lidia's toother's name. P. Profon^ X7X4 

IV. ^ejiion 44, anf*wered by Silvia. 

To eafe the mafon*s feeble man by true mechanick Ikill, 
The (lone upon the barrow plan thus to be plac*d I will; 
Of gravity the center I ly, juft fo much next the ftror gci , 
That diiUnce 'twixt the other may be two to one the longer. 

In queftions of this nature the rcfult will be ; the greater 
ftrength raultiply*d by the ftiorter length, 13 equal to the 
Icfler Itrength raultiply*d by the greatelt length; a id Jierc 
the barrow's weight is not accounted for, other wife ii would 
require fome ikill in ftaticks to refolve it. 

V. ^ejthn 4Sf anfnvered hy Silvia. 

Your thought is odd, bur jnll, the cafe is plain. 

Our heads Jn hafte, outitrip our heels ; 
And what in miles ten thoufa id tiius they ^jain, 
. * (Unleis the man be drunk or reels ) 
Without the help of magick or a fpcll, 
' In iirithmetick numbeirs, I will tell. 

^is 



* 11. Qji E s T I o K 42. filvei. 
It is evident, from the (jucftiou, that the pai t broken off (55 ) 
is the hypothcnafc of a rij^ht-angled triangle, whofc rcq^tiiJicular 
is ^he part left (landing, and kifl il to (30) the ^Ivt-u diaaacc 
which the top ftruck the gro urid froiKi th e pole ; and confcquently, 
bjr right-angled triangtes, ytSj * -i. 30* = \/io69 = 55^985559 
= the part left Aaadtng. To diis adding 63 the part broken off, 
we obuin ixS-jpSsssp ibf the whole lengih rcciuircd. 
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W6.t3* Qj'ESTfONS AnSWEHSO. .111 

'Tis evident in the cafe propofed, that wliile the feet dcr 
fcrlbe an arch on the earth's furface equal to loooo miles, the 
head will defcribe a fimilar arch of a. circle, wiiok radius 
exceeds the fcmi-diameter ot the earth 5 feet 7 inches; 
Therefore as the femi-diameter of the earth, is to the ferai* 
diameter increa&d by 5 feet 7 inches : So is looco geogra* 
pbical miles, to ao aich exceeding 10000 wiles by i6>3 feet, 
according to Fan Cuten's proportion of the diameter to the ' 
circumference, viz. at i to I'l^^i^^si^^m** 

VI. The 4^th ^eflhn anpwered hy thefamt^ and Mr. Jameg 
Cole, Ht. Doidge, Edens, Mr. Willingham, Mr. , 
Ronkdey^ Mr. Wylde» Anna Fhilomatfaa» Mr. Ric^ds> 
Mr* Bower, • 

Your tower's lofty and fublime. 
Your problem rational and fine. 
Your method's juil:, I like the notion, 
Which joins with numbers,, weight, and motion; 
But fure it is contiivM to Vex 
Our untafimded, ibfterfex : 
You try our weaJtnefs, iearch oat flaws^ 
By algebra and fiatick laws; 
Yet to untie your curious knot* 
Since 'tis* a homely virgin's lot, 
Pleaie to accept my kind, officious aid^ 
Who am a rural and mechanic maid* 

By a known principle ill mechanicks, the accelerating tc* 
locity, or weight of bodies on an inclined pkne,^ is to their 
accelerating velocities or weight in their perpendicular de* 
fcent, as the fign of the angle of inclination, to the radius ; 
or as the pierpendicuiar to the lengdi of the plane, con&ier'd 
asanhypotbenufe; and therefore in this the proportion of 



^ V* Qjr X s T I o y '4$. 'filnuk 

the saith's ladiuti* —^^^ inches, and 5 feet 

7 inches — 67 inches} by fimHar feiTkors, as radius : radius + 67 

: : 10000 : 10000 -}* ^^^^ cxcei's trAvclitd by the head ; or, by di- 
Viiion, as ladius ; 67 '*» u^OQO : the iaid c-xccis ; that is as 

- ^'^^^ : ^. :j looQO t ^^^^^ x x xx ri4iS9Sca. . 
AX 314159 6cc. ' ai0oo 

- l^i»*£;« JiKto fcet a the 

caccfs required, 

JStUtmrn M % 
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l%% L A D I Es' D.i A R I E s. [_BeJg^ion2 f1l6m 

die petpendtcular, and theiength of the plane« being given 
as 40 to 56, or as X to i*4» Let the perp. fouglu besx» 
the hypothenufc will be 1*4 at, and the bafe 304 feet=^« 
then, 1*96 X* — x» = c^'96x* = * by 47 £uclid 7. and by 
dwiiion and evohiticn. 



= axo'a? feet required.* 



ffim/oJIcfWJ ihe ar,Jh)frs of t*voo rngcnious per fins to afl the 
6 quejiions^ in one copy ^ verjes* 

JWr. C M^toTiyfrom Northumierlafid. 

. • The raktfii fpark three (killings fpcnt, ^teft. 4X. 

If that I took it right ; 
Which having done» he fwag^'ring vent* 

And took the-may-pole^s height ; 
Which was in yards, ^vcfcoreeighteen^ 4U 

And nigh four-tenths, I fay; 
But David the like ne*er had ieen« 43* ^ 

Lydia nor Lucia. 
Tiicn take one-tliird o'th' barrow''S length, 44. 

And thereon lay tht weight, 
'Caufe the one exceeds a third in Urcogth, 

'Twili counterpoize them right : 
Then fixteen feet one quarter more, 4j« - 

Let them bear it away, 
Or lett three hundred and ten, fomt o*er 46. 

They there may let it ftay. 

Mr. Fran. IValkcr, of Lynn, in this method anfwcr'd all 
ix; a& did Mr. Amhr^e Gilbert^ except the 46U1 queflion. 

i am 



* YL Qjy E s T 1 o M 4tf . JiAve^* 

. It is evident tfeit this pceblcm may mav he eafily ConfiruBei 
thus : Make a right-angkd triangle whofc hypoihenuie and per* 
pendicolar aiie -$6 and 40, w 7 aod 1, or any two pumtiers pro- 
portional to thefc ; <ben make another fimilar triangle ^^hofe bafe 
nay he 304; and its perpendicular will be the height of the caftle 
icquired. 

And from the fame principle, t^jc Calculation may be given with- 
out algebra, thus t S'nce ^7* — 5* = \/-4 = the bafe -of the 
firft triangle to \Uiich the other is rimilar, we ihall have as ^»4 : % 

504 X 5 304 7<5o 

herght. 
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No. 13- QjJ E S T 1 O N S A N S W E R E IX IlJ 

T am forry no other perfons that have truly anfwer'd them 
dngiy, would take the pains to put their aaiwers iiMO 0U9 
{kott copy that might have had a place here. 

Tir Prize ^eftio» anfwered** 

To t]iis quefrion, bcfidcs abundance of falfe anAvcrs, T re- 
ceived ten true ones, and becaufc I fee fo few amongil ]<i 
many ingenious correfpondents, I am apt to believe it was 
as diihcult, as 'twas an unconuiion qu jftion; for which^rea- 
fon I (hall here give you the foluuon, and the algebraick 
method by which the fame is found. 

Sir Ifjac Nc^vton^ in his Principiay fays, Let there be a 
pendulum, whofe length from the point of fufpenfion, to die 
center, o£ obfcillation, is the breadth of any wave ; then 
while the pendulum makes an obfcillation, the wave, wil| 
pals oyer a diftance equal to its breadth. From which » 
and the nature of pendulums^is raifed ihe following theorem* 

• ' - ' l^t 



• The P X I z E Q^u E s T I o n JalveL 

Periiapi die folution will appear a little clearer thus : Put f 
j^'i inches the length of the penduhim, vzr:(5'> the number qi^ 
vibrations it makes in a minute, ^ = 45 feet the breadth o! a wavc» 
and t = i4S*i^p6 .minutes the given time. Then, by the nature 

' of pendalunii,i|/ta$ s V/ *• ^ ^ v\/ =: the number of iri» 

brations made in a minute by the pendulum whole length is the 
breadth of a wave \ but tor every vibiatiou the wave wiH paf? 
over a difFance equal* to its breadth h \ hence the wave moves over 

Ir^v ~, or 'vv ~ feet in^eadbmin. which tfaetefofe drawn iatt 

fivi/T^ — i4j'r69<5 X 4xo\/3 = io$6o$*% feet =: »o milcf nearlj 
SS the cihhincc between Calais aad Dover. 

This diftance being obtained, which is the fide CD of a quadii* 
lateral A BCD, of which' the angles formed 4>y the oppoflte fide 
with the two diagonals BD^ AC, as alio with the otliei two 
fides AD'f B'Ct being gives, the figure will be ConftruBtd (as in 
the Biitifh Oracle) thus : 

At the extremities A, of any line jI^, make the angles iAc^ 
hAdy Abe, Abd equal to the given angles, aiui join c^d\ fo fliall 
^b^cd evidently he -x qiiadrilritcral fimHir to thrJ formed by the twa 
towns and two fliips; and, confequentiy, if dc be produced to 

liU-iii^ be eqikial to ao the given diilancc between Calais tfid Dover, 

Ma * » • and 
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Let the diftaoce ran ^zsa, the length of a ftandard pei^du- 
> lMm9^:ft59riiodKa; thefqiiareOT thevibradooainaiiri- 
Mtes / z6oo, feet or 540 inches, the breadth of 
wavcj and / s a hem- 95 niiii. 9fx. s 145*1696 mmutea* 

mifo r=:4i feet: then/ bitt^^ = to the 

smiiber of Tsbrattoiis it will make in ft ninncei and mviti* 
plied by r'will be the feet die wave will move in a nuoote; 

but — 777^ ^» ^ cofilia^iieotly, by rediiAinn> a si 
rt^^ss X05600 feet s ao miles ibught, or the iKftanee* 

from Calais to Doven 

In this following figure Crq>relent8 Calais D OoTefs A 
the firft ihip, B the fecond* 

Then C 
CaLtoDov.f toDsomiL 
Dot* to iftih«J9y/ 13*5191 
Dov. to ad fh. Z>i? ie*l5ts 
CaL to jft Ai. i»a*4O08 
Ca!. to id fh. CB u'rajS 

The ai^ D^J? «6«, CAS a4*» 

Mr. IVilliam Haivney^ (who won the prize of 10 diaries) 
Mr. Edem^ A. PhUcmatbcs^ Mr. J^w^ Motifi, Mr. 



From ^ 




and EC he drawn parallel \o Ad and meeting ^# in C, that then 
CBj CD being drawn parallel to ch^cd^ and meeting -4 ^, Ad in 
3 .^nd D, the poiau At M Wdl be the two ihips, C Calais, and 
L) Dover. 

The Calculation from tliis coufbudlion is aUb evident : viz. aA 
feming.^^ ss any numlicr, as fuppofe xo, in the two triattka 
^ie, A^iy we haine given all the angle* and the fide AK to mod 
' the other fides \ and bence thoie fides wAczzi 7*1 18x1 mtlet. ^# 

SB 8*9^914 miles, Ad-n 10*3309} males, and hd^i 3*86777 miles. 
Then in the triangle lei are £^ven two fides witb their included 
angle, to find the third fide ti^ which will be = x 5*^8859 miles, 
lafllj, by fimilar tsiangles, as c</ rr is*a88ia • ao 

. ^ Ah zz. 10 : AB = X3'o3i55, ^ 

\Ac zr i7*ii8ix : AC =: zz'3933i, 
i: '^Ad zz XO-33093 : ADzz 1^ 5145^9 
flc zz 8*959144 : BC r= 11*7^004, 
^id = 13*86777 : ZDjs. iV'74i33« 
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No. 1$. Of t/fe Perfection a/ Astrohomt. us 

Stephens i Mf» Sttnvart^ 7*W. Mr. James Pearfc, and Mr. 
€ha. Bonver anfwer'd this qil€{tioa» as vAfo Mx^iMSiry N^ijb^ 
ift the foll<jwing verfe : 

Mafter Tar^ I proted Vra not plea with your querjj^ ♦ 
- You've fcnt at this time to be ioiv'd in your diary, 
Methinks it looks like an ill-natur'd demand,. 
To offer to puzzle us ladies at land; 
Tho' I'm apt to believe, if a trial flmnld be, 
That you'd puzzle us worfe if you liad us at fel: 
But methinks I can guefs how you Iparks are inciin'd. 
You are always beft pleas'd when the ladies prove kind ; - 
* Then to ihew that \vc iiuiius of this brave Briulh flauun. 
Can adl here at land, or at fea on occalion, ' _ 
To each of your qucricsl've lent yott aa «uiliwtr» 
' Afid all of them right, thes deny*t if you caiij'^»* 
( Here follonffd tbe anfiuer.J. 

Of the- Ferfe^ion of Afifonmy ';- 

Having laJft year fiid' a word or ttiro of the mathdnttf<!b^ 
in general, I mall here; handle them gradually : but- as af- 
ttonomy^is the moft noble and fublime of all th6'f>a.rts, I 
{hall at prefcnr coofine myfelf to fay fomething of Itl In' 
which let us confider, to wnat perfeftion we no v/ know the' 
courfcs,- periods,' orders, diftance^, and proportions of the' 
heavenly hodirs, nt lenf!- fuch as fall within our viev/. We* 
ihall have caule to admire the fagacity ar.d indiiir.'\' of tl.c- 
mathematicians, -and the power of numbers and gfjometry 
well nnplied: if we ca(t our eyes backv/ards, and cc^nhder' 
kftronomy in it? infancy, what a mean and inconiiderable ii- - 
gure did it make, to what it does in our days ? 

Ixt'us fuffpofe (faith an ingenious author] a colony of 
rude country people tranlplanicd into an idana, remote from" 
the commerce of all mankind, without fo much as the know- • 
ledge of the calendar, and ;he periods of the ftafons; with-'- 
d!ut inftniments to make obfenrations^ or the leaft notion of' 
them. Wheit isnt we conM expe€t any of their pofterity* 
ftoiild arrire at the art of predi^ing an ech'pfe ? Not 6nly 
but the^irt of reckoning all eclipfes that sTre'paft or to come/ 
fer any number of years^ ' When is iF we could fiippofe> that* 
one of thole iflanders, tranfported to any place the earthy- 
Aould be able, by the inlpc^tion of ^the heavens, to-find how* 
much he were fouth or north,' eaft or weft of his own i(land»: 
amd to conduct his ftiip back thither? For my parr, though 
I- know this may be, and is daily done, by what is known, 
ift ;dfrv nomy, yet when T conlider the vail induih y, fagacity, 
JBulcicude-oi obitrvations/- and mhir iatrkilick (hiags nocef-* 

Ma fary 
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Ikry for fuch afublime oiece of knowledge, I ftiould baapt 
to pronounce it impolBbie, and never to be hoped lor. 

Now we aie let fo much into the knowledge of the ma^- 
chine of the univcrfe, and motion of its parts, by the rules 
of this fcience, perhaps the invention may feem eafy. But 
when we reflect, what penetration and contxivance were nc- 
ceffary to lay the foundation of fo great and extend ve an 
art, we cannot but admire its firft inventors : fuch as Thaiu 
MileJitiSy who predicted eclipfes, and his fchokr Anax'tmarf^ 
der AniUJiuSy who found out the globoas figure of the earth,, 
the equinodlial points, the ohliauity of the ecliptick, the 
principles of gnoaomes, and naae the irft i^iicie, or mm. 
^ the heavens^ and to Pytbt^oras^ to whom we om ine 
di&overy of the ttw fyibn oTthe voildL and the order oi 
the planets: tho* k wk% be they were aftfled by the £gyp^ 
ttans and ChaMeans. But whoerar they were that firft made 
thefe boM fteps in this noble art,, they deferre the praife 
and admiration of all future agca^ • 

Akho* the inihiflry of fomm agea had (as I (aid before)* 
difcovered the periods ^ the great bodies of the univerfe,. 
Had tha trat fydem and order of them, and their orbits, 
pretty near; yet were they very deficient in divers things. 

The one was in the true calculations of eclipfes; for the 
t>eft of them miftook egregioully io them, making eclipfes. 
when really there was none, and omitting them many times, 
when the luminaries were really obfcux'd; and when tliey 
with difficulty hit upon the time pretty near, they were oi- 
%cn out in the digits eclipfed, and Ibmetimes making one fide, 
of the fun or raoon dark, when really it proved to be the 
other. But the aftronomers of our age have arrived ut much, 
greater perfe<5tion, cfpecially in the fun's eciipfe twitncfs that 
great one la(l year) which is much more difficult than thac 
of the moon : for m edqA of the moon has the iame ap-> 
pearance to att kabeboldeis; whereas that of the fijtt mayT 



others eclips'd in part on its foutn fide, aad to others noss 
•cHpa'd at all; and all this at the fame moment of timcw 
So that an eciipfe of the fun muft be csakukbsd for o- 
every individual place,, if you have its'trae appearancCi^ 
whicn caufes it to be fo dimcnit to perform, and made the; 
ancients to err fo very much in that particular. As an in- 
ftance of our modern improvements, I will give you the cal- 
culations of two great eclipfes. of the fun, which are the., 
greaieft that will happen in our ifland thefe 50 years yet to« 
come, and tho* they happen not fur fcveral years, I doubt 
not but they that obfcive them, will find them exadly at 

the time kue &i dowA*. Ti^ey are c^i^ulwd ioi: the. ktitude 
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•r s.% deg. 30 min. aod loDgitnde i deg. mio, Weil &Ofl» 
London,, betag the city of Coventry. The firft is on tke iithi 
of May, 1724, the fecond on July tf^. ClIcwtolifroB^ 
Air. Str0ei% jifironomia Car^ldna^ 



Ma) sit. X7M» in^tbemouig.. 



The apparent time of the true <J 5 

The interyal oftrveandnfibfe 6 x 

The vifiblc (5 — — — 6 

Inurval of vif. 6 and grea^ft ob£. o 

The beginning — 5 
- The middle — — . — 6 
The end — — — — y 
The whole duration — — i 
Digits echpfcd — — So. 11 
I>atitude of ]) at beginning 1' 45 
Latitude of at ending. - u 



mm^ z^g, aw 

»t S » x4 |0( 

27 XI fub. o 39 14 

34 16 10 37 

o 16 a(U o o 54 

38 9 981* 

34 o. 10 38 18 

26 25^ lA 1% 30 

48 16 3 14 

31 40 No, 10 16 13. 
" S. D. 7' 18" N. D. 





On february^ 18, 1737, happens a great eclipfe, but Icff. 
tJian either of thefe two, being eqlipfed digits- lod. « m.-The: 
niddleat 46 min* after 3.mthe afternoon.. 
^ The- the mdoftry. of the anctenti was very great, and the 
improvements of the latter days^ very confiderable, yet was 
ihcre one thing ftill refcrv'd for the dory of thit age, and 
Ae honotu of the EngKfli nation, tbe grand fecret of the 
whole machine; which now it is difcovcr*d; proves to be 
Pike the other contrivances of infinite wifdom) fimple and- 
natural,, depending upon the moft knoWn and moft commoa^ 
property of matter, namely , gravity. From this the io^.i . 
parable Sir fjaac Ne'wton has demonft rated the tJieories of 
all the bodies of the folar fyftem, of all the primary planets 
and their fatellitcs, and among others, the moon, whici 
feem*d moft averfc to numbers, and the comets alfo, whole 
revolutions fpend more than icoo years about the fan. A» 
wonderful difcovery 1 fcarcc ever lo- be. hoped for bir tlK 
loldeft thinkcfc * 
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. . ObfiTvatums on the great Eclipfcs.^ 

The great-folar ecHpf^ on the ^ad'of apiil lafl year, b^ngfr 
Hy fo many Itafidi calculated; and there appeart0g<lb great a 

duTet ence in the time <^ the eclipfe*8 happening, amongil 
Ihofe calculatiodt; and feeing each one fo fond ofliis tablesy v 
6r of ihefe h« ufes, thereby to leHen ih& cfteem, if poflTiblc, . 
Ingenious men bear to the Caroline tnhl.s: I h.ive endca-" 
Toured to get wbflt obf ^vitiohsof that echpfc I could, fruni^ 
ieveni inpcnio'js men, to prove v\4iTch' tables folted this ■ 
phanonicnun ex«<5teft. And forafmuch ns the calculation in^ 
the I idic^' diary 1 aft year was for London, tho* by miAake*" 
(aid to be for Coventry, I havc taken the pains to calculate * 
ihiit famous eclipfe again, and all along to conpire it nvith . 
what others hiivc doae, and do aiFurc yon, the it ink in the* 
next (ide is the true calculation from the lcco«d edition of' 
Street's tables. And tliat many others who calbulated thet 
ftme by ihoft tables, have not come within^, lo, or samm; 
of the true time, is occafioned, as fTCOneeive, by miftaking. 
that author » to the abfolute-eq^atioD of time, .in page 83» . 
making it about 3''i5*'inftcad o£'i6^"%f , differing above 13" 
in that particular. Nor do I find any who have calculated ■ 
By Mr. jpSn lVir.^\ Sclent fit Siellaruw^ come near to ob*- 
ftryation unlefs himftlf, which, and tlut he did from Mr. - 
Shakerlty'%' tables, are the two beft I have^mct with; except * 
the great Dn H alley's ^ and the indefatigable M. Flamjlcad's.^ 
. But what is more obfervable, fcarcc any one of them make^ 
i[t total, tho* calculated for near the path of the moon's cen- 
ftr, or come near the true digits cvdipfcd, bolides thofe from- 
the Carolhie tables; for my part4 could never find it other • 
^ifc than totu!, even in London. 

And becaufe nothing but good obfervatlon can help.us to.' 
improve our future calculations, I have lubjoin'd fome as I- 
r^ceiv'd them, the 4th, 5th, 7th, 9th, icth", nth, and 12th, ^ 
were. comn)u«icated to me by my wuicny friend the Rev* 
Mr Wright, of Crew, in Ci^efhire, whofe accuratctobferva- ' 
lions and (kill in the jovial ftronomy will (I doubt not) hiuch* 
advance i. The firft was fent meby my ingenious country^, 
man Mr. John Edem. froRi Tenenffe, one of the Canaryj 
iflands, taken on board, inthclatitude 34** ao' N. longitude 
r^^ %d weft from London. And laftly, becaufe the eclipfe 
0fthe moon the 31ft of October, 1/15, by miftake of th» 
printer, had its type revet sM, I have again'infcrtedanev 
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Obfcrvations. 
Cnn^^rlesy byMr.£dea$ 

Dublin 

Exttcr, by Mr. Richards 
Cheikr, by Mr. Ward 
Crew, in Chediire, by the^ 
Rev.MuWril^ J 
Worceiicr 

OXOQ 

London 

Wanfteed, Effex, Mr Pounds 
Upniiniter, bvMr. Dcrham 
Lad^wa, in Kent, by th^ 7 
: RcvwMr.Thonitoo / 
Fereiihanii by Mr* Gray 
Lfid, by Uiu Htwney 



Begin. 

6 49 

7 47 

7 iTi 
7 59 



8 

8 
8 



6{ 

74 



« 7i 



t 



9 
9 



Imnoer. 
h. m. 
digits 

8 52 

9 if 

: B 58! 
9 44 

9 95 

9 91 
9 It 

9 »oi 

9 I3i 



Emerf. 
h. m. 

«i6 



9 
9 
9 
9 
9 

9 

9 



4 

8 

14 
X3f 



End 
h. m. 

8 47 

9 ii 

xo 9 

to 9| 
10 14I 

10 ao4 
10 ai| 



10 aa 

10 a4i 
|jo a| 



Ti^ calculation qf tbcjun's ccUpfe, the %%d <^ afirii l£ifi^. 




At Coventry, 

/ffiro nom ta Cava* 

inui^ la the mom* 
ing. 



The apparent tiaie oftrae d 
ThebamMg ~ — 

The end — . — 

The whole duration — 
The digits edipfed ^ 9. 

The moQa*s ecUpft cm the^xQ of oAober next, 1715. at 
London, happens the beginning 55 rain, paft a in the monw 

ing; greatelt obfcuration is at 15 min. part 4, the end 35min* 
after 5, the whole duratio^i i^ho. ^omia. .and- digits e* 
dipfcd 7* J^. 



In this year, 1716, on the nth day of april, the fun will 
be tclipled about two in the morning, and therefore not vi- 
fible; and on oftober the 4th invifible: of which eclipfes, 

had I room to irdcrt die calculations, they wouid be ufcl^i^ik 

cxct;pting to the countdes wheic vuible* 
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tso Labi B$* Diaries. [Jw^W] 17^. 

Paradoxes to be af^wer'd next ytar^ from 

an ingauous author^ 

Par. T. There is a coDfiderabk number of places Ivingj 
Withia the torrid zone, in any of which, if a certain kind of' 
lOO-dial be duly ereaed, the ftiadow wiH go Ixick feveral de- 
grees upon the fame, at a certain time of the year, and thatt 
twtcc eTcry day for the fpace of divers weeks; yet no ways 
aerogatiQg from' that miraculous returning of the ihadow 
upon the dial of Ahaz, m the da vs of king liezektah. 

/Vr. a» Thero are two diftina places of the earth lying 
TOdcr the fame meridian, who6 cfiftrence of latitude is 60 
degrees conipleatfy, and yet the true diiiance bctweea thofe 
two places doth not reatty furpafs:6o Italian miles. 

i'ijn $^ There 19 a certain noted p^t of the earth, where 
the fun and. moon [ipfo tempore plenilunii] may both hap- 
pen to rife at the.famc iiiftant.o£ tune, aod oatbe lame point 
Qi the compafik 

Par..4y bj Hfefychia., 

V hare i a times feen the biflextile, pray tell4Miw that can bt? 
, bnce ia.times.4 Inake^48,. andFm batforty,-three». 

New ^e^ioHK , 

t ^iftioH Alt h John Edens, of Teneriffc^. m (if thk^ 

Canary ijlands. 

A little clofc that lies in moorifh groiind. 
Is by the following fides enconipafs'd round; 

A drain muft be exa(5dy three, foot wide. 

And into equal parts the clofe divide: 
The length of which' I T£ry fain would kno^:- 
But here obfcrve, it muft be order'd fi>,. 
That as little of the furface of the plain 
May be bcoke up as po/Hbly you cao. 

Juft twenty chains the Ipojgcft fide contajoSyl ' 
The next when meafur'd is jufl fifteen chains : 
The lead fide then in chains }ufl fix you'll fee,. 
To prove your ndll, you muft explam to me 
The juft content each equ:d part mufl be. 
That is, wlien from the whole you've took the drain,, 
i^d know how^mucko'th'^land doth ttieo remain. 
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^ Kotij. New QjitsriONt. t%t 

IL ^cjlton 48, hy Mr. Mai&y* 

A wealthy kaic^t in Lincolnfliire refides^' 
Whofe iielas are wafh'd by the redundant tides 
i>f Wytham's chryftal ft ream: his chiefeft cartty 

Pomona like, is how to blefs the year ' 
With fruitfol produds, from the teeming trees 
Fdr none more vers'd in ruftlck cult than he* 
Oblonc^ in form, extended from hiR ho\ife, 
. He did a cloture for his garden chofe, 
With chofea walnut plants he fet it ronnd. 
At once to fh?,de his walks and load the grounil 
Succeedk^g fummers with prolific heat 
Manured the infant trees, and maole them greaty 
V That they expand their tow ring heads in air. 
And llore of oarricaded kernels bear : 
September laft the knight employ'd hif? mia 
To get the nuts, and oring the kernels in. 
Tlie mi&retttniiy and witE'myfteiicmspbrale, 
Premeditated, to his mafter fays, . , ^ 
6ir^ your eonmands I willingly obey'd, 
And as I wrought, this obler¥ation made, ' 
On ev'ry tree many boughs are found 
Aj there are trees in iul your garden round : 
. Nine of thefe trees as many walnuts bear 
As upon all the trees there oranches arc: ^ 
If that you multiply the fum by three. 
You in tne produft all your nuts may fee. (^1^7) 
What, Sir, from this account I humbly crate. 
Is that Y011 tell how mrLny trees you have. 
The knight, unfkiU'd in iuch conceits as thofe, i 
Took up the nuts, and Imiling off he goes : 
But turning fhort again, fays, Hark you Nat, 
Send Mr, -—'5 correfpundents that, 

IlL ^cjlhn 49, Mr. Hawoey. 

Come, artifls, who to figures arc inclined. 
And try yoiir /kill four numbers for to tind; 
/ . Which in progrcllion arithmetic are; 

Whofe conimun ditFerence four does declare. 

if thefe four numbers you lhall multiply ' 

Into one another contiaually, 

The product thence ariflng you will fee 

The fame as in the margin placed be. ' (17^985) 

Pray then don*t fail in' ^nfwering my requefl, 

For till they but are found, I cannot reft. 

i < 
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That noble lady, ftird the queea of heartft # 

To die 

Her flawnh wdA'd on earth two iwuxids In troy. 
Bat on the caftlrs top* jiift fefca milct high^ 
She feuod its weight d^i there nocprofe cheianiet 
How ihe weald kaow what was hs bft or gam. 

V. J^^am Thow f letcher. 

f51iow me how to find our fuch nun^bers thice^ 
That when fubtra^ted cv'ry one be. 
From the cube of their fiim, there nK\y remain 

Three cabes : for I ihaii ne'er tius problem gain. 

VI. i^u^ioH 5a» h Afr. Tbo. PoiiitiQ. 

In ancient timca» 'twas in the days of yore, 
When malt was taxed, there was none before : 
A malfter met a gauger on the way. 

And in their conference he thun dia fay; 
I have a ciftcrn that's ex;ifflv fquarc; 
The length, breadth, and depth, all three e^ulare. 
Another too T have o*th* fame quality, 
Btit lefs in each part inches iorty-threc : 
What both will hold, you iu tlie margin fee. (u^'^^ iujh.) 
Whnt iK^ld they each? and their dinxTfioo^f 
T-cll by your ilall, and voui inventions; 
Or put in ladies' diary yoiii iuteaugtis. 

• 7%t Prize ^eJi9H, 

^ By Galilseo*! hearen's high-climbing fcale 

Four * moons we fee, to travel by and fail 
This earthly globe about. Now I would know 
How th' optic tube rhrfe jovial moons dots ihow* 
Which vifil !c ! how f luiiaie they'll appear, 
X The fevcntb oi October at ten tbis year* 

♦ Jupitcr'fi raiclliiis. f 111 rcfpe^ft to lUt caA Or weft fiile of If. 
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llo«X4« PaKADOXIS AN$W£&Ep. 



1717- 

Anfivers to the Paradoxes proj^ofcd lajl year. 

*T^'9 p.^r. I. Anna Philomathes./Vv/, Anywhere in the tor- 
nd zone where the hit. is kis than the declination of the 
fun, and both towards the fame pole, the fun conies tv/icc 
to the fame point of compafs both forenoon and afternoon, 
and an equino(51ial fun-dial placed horizontally, the fliadow 
of the gnomon ihall go back, |ilus minus, twice every day. 
But becaafe the par. mentions a certain kind of dial, 1 fup- 
pofe. it may be thus anfwer'd, by a plain equinoctial dial 
dciciibcd on both lidcs of an horizontal plain with two 
gnomons, and near the tropic when the lat. and declin. 
are equal, before the fan comes to the mathematical horizon 
in the morning he will (hine on the lower fide of the plain, 
and the' ihadow of the gnomon will rup weftwird, ad infi-^ 
nffuMy and preiently after 6 o'clock as he fliines on tne 
upper, plain the fhadow runs eaflward till nooO) and thence 
to 6 even, at which time the fhadow on the lower plain will 
begitt and run weftward till fun-fet. There may by con- 
, cave and convex, and reflex dials, be other ways of folying 
this. 

Par. a. The two places are not'meant on the fuperScies 
of the earth,' as you may perceive by the word [of J (and 
not upon) fo the places will be fo near the center of ths 

earth, as z lines fuppoled to come, one from (0) lat. the 
Other from 60 lat. and to meet in the center, mav approach 
"within the dillance of 60 Italian miles. A, Phiiom, J* 
Pearce^ J. IVyldc, and Ri, Hally anfwer d this. 

Par, 3! Under the north pole, the fun and lull moon botli 
decreafinf^ in fouth declination and lat. will rife in the cqui- 
no<^.tlal points at the fame moment, and under the north j>ole 
there is no otiier point oi compals than fouth. Anfwered bv 
J,PhHom. R. Hall. • ■ J 

Par. 4. Anna Philomathcs afijhvers thus, If a perfon be 
born on 25 feb. and travel weftwards the globe about, he 
may fee t% biflextile years before he be compleatly 44 cars 
of age, if he be born in a bi/Textile yean Mr. Aioyi.', li^ 
Hali^ Oh. Flonuer^ and J. Pearcc^ anlwered this paradox. 

Matbcm. N Solutions 
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134 lAHIES* DtAHlIf, IBughian'^ 17x7* 

Solutions to the year's queJHont. 

I. The 4^t6 qu^Jlkn anfwcrd. 

j^B IS 6 chains'^ 
CAi^ chaios > per quefL 
CB ^ chains J 

The content is eafihy found to be j» acres, % roods, 17 perch. 

and 45280 parts of a perch. The drain will cut off aa 
ifofcelcs triangle, whofe two legs will be equal, reprefented 
EC^ C D. By the dodrine of flusdons, thcfc two thc- 
Qima for finding CD and DE wiH come out» 

CD = =: a^*443i yards, and 

DE =z =2 51*59457 yards. 

Now i3?n'97 yards the whole area — 51*59457 = 
*37543 fquare yards af ter the drain is made** 




* L Qji z s T i o N 49 fihfed. 

By theorem 7 of Simpfon on The Maxima and Minima of GcGmc* 
$ricai ^antUiiSf the requited dvaia D £ vrill cut off an ifofcelcs tri« 
fmgle DCEi and fince it muft cut off half the whole (or the mid* 
die of the dfain, rcpreleBted hy DjS, is fuppofed to cut off half the 
whole), and triangles which have one angle common being as the 
mSUnglci of their fidci about the common angle, we ihall have at 

7. : I AC X CB z=: IS Xio : ^ ^ ^ 150 = AC X 

KC* ; and hence ECzn CD r:! ^iso — ix*a474487 chains. 

Kow, hv cor. I page 65 McniUration, the titrin- !c B C is equal 

f^uarc chains = i3837*9i>35 iqu^re yards. 
^\ nd. by the fame, the triaogie DCE '\% = 

= (by writin g %ACy. Ch ios iV k ejual 4CP») 

But, by the queiUcmi this latter triangle i& equal to half the for 
mes: wherefore 
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II. The 4^t/} queftion anfweted by Mr, DovL 

The lovely laodiklp^ owing to the art 
Of modern cult, impro^'d in erVy part, 
IvieWdy and with nnfpeakoble delight 
Beheld the Ternal walks : charm'd with the fight 
Of feren and twenty walnut trees arocmd» 
Ferule, affording fhad« to th* walking ground^. 
And nuts, ^deiicious fruit ! might I afpire» 
And once my wiih obtain, I ftiould defire 
My habitation near the pleaiing fcene 
That c^ims our ruffled ihoughts^ and makes us all ferene. 



Slat — ^- ' ssa^CXCyg— e 

"which being written for it in the laft equation above, wc hive 



■ ^ X liiCX CJ— ^-^^ 

» ■ a - 

FxoBi this equation it is cvidcat tlial 

i U^ ^^^TT^^-^^ ^* .^^wi hcDce, as iii;die4»%, l(dtttio% 

^ a a » 

= a,*|4SjaoT88 ehamft c= 5i*5MI7SS^ faids sibe kngtli- 
•f the dnM% or ss its afta fmce its Imcicli is one ysgd. ' ^ ( Aiti 

this is a very curious and remarkabU theorem^) 

By fulitrac^Tag this from the whole aroAy irc htM XfyM'sSf 
i^uaie yards fox the content xcmaimag. 

O T H £ a w X g c. ' 

The above folution fiippofes the drain to he a parallelogram^ 
and that the middle line of it, or the line bire<5ttng its bieailtli, di- 
vides the whole field into two eqiial parts : but, fkii<5tly and nuthc* 
XBatical, that is not the cafe; for, by the queftion, the parts on 
each fide ot" the drain muft be equal, and then the laid ui-cLllc line 
of the draia will divide the iigurc into imct^ual ^ajrt» j ai wih liius 
appear* 

a . . im 
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13$ LADies' Diaries. Z^etghion.'] tjif. 

A.Naughley', in conclufion of an anfwcr in vcrfe, iliLws 
this algebraical folution : Let be = ta number of trees, 
then a a will bte the number of all the branches, and aa>( i 
s: 2187 by the queftion. Tfaerefbre by divifionajid evolution^ 

0 =z »7 the number fought..* 

in. Tie 49t6 qitejlhn anfwrei Mr. M. Moyle* 

Sir» fifteen, nineteen, twenty»three> 
And tvrenty-feven your numbers be. 

Tbejkme anf'werei hy Hefychia* 

Fifteen and twenty-feven do, as it feems^ 
To the four numbers giv^ the two extreams. 

If the common difference be dy and the iirfl number 
fought be equal to a, then ay-a + dxa-^^dy. ^ 3 =: 
-r6da^ + iid^ -jr^Sd^ tf=: 176985 per queiL No\v 



Let D EFG rcprefcnt the 
ditch, and H / the middle line, 
Through Hdraw de p^allclto 

B C and meeting J) r7, K F m 
d and e : Then will he turmed 
the two little equal ifofcelfs 
mangles dHD, cHE, which 
will be both conftant and gi- 
ven, becauie the aiiglc C and 

the breadth of the ditch are fo; and, fince the |>ara1IeIog||»itts 
HG ue equal, as alfo the trapezium A F and triangle CP G by 
the queftion, it is evident that HI muft be drawn cutting off tlie 
Kofcelc» tiiaagle CHI z= to ^ the A ^^<7*— * the A^HJS a 

given area ; to do which seeds no i:)oiating out here. 

The calri'Infion from hence would bring out the liae^ a little dif- 
ferent from thofc above. 

* II. Qj/ £ s T I o N 48 Other-wife folvedm 

ThcTP^ IS one condition too many contained in thi*; quefllon, and 
It is p.ccordingly omitted in the original folution above. If that 
f ondition be ufcd ; making x the number of trees, then .v^ rr the 
number of branches; hcMce jx^ will denote the number of nut«, 

and 9ix* : : X : — * which will alio denote the number of nuts \ 
wheitfote —1 and Jr s a?. 

. * 9 
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by converging iCeries, the value of (a) will be found = it 
juft. Therefore a + d ^ a + z d = 23, and <z 4* 3 =s 
a; ; but ij x 19 x ^3 x a; = 17698J as required.* 

IV* Ti^ sotb quefihn anpmered by Mr. Fr. Walker. 

That noble lady's flimdifh that weigh'd a pounds in troy,. 
47 grains did want when it was feven miles high.t 

R. Beales. Xanttppe^ Cir. Mafon^ and Mr. Ronkejly^ an- 
iWcred this philolbphical queftion, 47 or 48 graibs. 

^ TlStf que^ion arifvjered hy Rob. Beaics ilfr. Bcr* 

For thofe cube numbers 3, fo nicely to be 

That when every one is fubtraded. 
Prom the cube of their fum, and yet to remaia 

Three cubts ; has me almoft di traded. 

Thus -^94514, 41?696 ^ J 44800^ . ^j^j^,^ 

feverally from ^^^^^^j the cube of their fum, . leaves thcfc 

% cubesi. 



• III. Qjr B 8 T f o H 49 csherwife folved. 
Let a: 4- X and x — i denote the two means, and + 6 and ' 

ji — 6 the two cxtreams ; thcn,^by the quclUon, x -h - X ^ x - 

y X ^6 X A — <5 =: X* — 4 X v» — 36 = .Y^ — 4o.ri + 144, 
S 176985; or, completing the fquarc, a** — 40 .\* -4- =2 
177111; the root of tht^ is — zo ~ 4ii) or,v- 44i» 
and hence JC = ai. Whence, the uumhcrs are 15, ip, 

f IV. QjS E S T t O N 50 foM. 

Since the gravitation or weight of a hotiV above the eai ih, is itrn 
Vcrfely as the fquare of its difUncc Irom ihc earths ccmer i i( the 
eart!\'s radius be fuppoKcl equal to 3993 miles, \vc;flian have 

4000^ ; 3993* X lb. I the "weight at J nulcs high; lUSDCe 
4900* : 4000* — 3993* i' »^^» • the di«rnmlon, 

Or 4000* : 7993 X 7 : v * Ih. : = '006993871 /i). =:-• 

36-18471 gra:ns =: the weight loft, pr the decrcafc of gravity at 
%bat hcuht. 

K.3 



Digitized by 



3 cubes, — , ' ^ , and . - ; wbofc roou. 
133' . ^^''^^ 



V. Q^u E s T I o N SI fclrcd. 

Thif U queAion 19 Lib. $ of Di^^har.ius, and i& one of the moft, 
difficult in his book : tlir numbers in anfwcr are brought out by 
his comnu-ntaror B .<^h't. Our cfiuntrvnuai Kir fey and icvcnil others 
have lulvcd iliii piuljlcm, and brought out other numbers aniwcr- 
ia^ the coudiiions^ The various methods of fo^ution are much chr 
Ame as to the enfential principles ; but yrt ihall give one nearly in 
fiibftance according to Schocten^ which fecms to be as clear as any, 
who iayt he baraed' it by reading van Collen*s letters, and who> 
thought To bigldy of his folution^, that hcfubfccibcd it with, Cujta, 
rci foil Dep debctur ^hrjs. 

By putting for the fum of the numbers required 4»t wKofe cube; 
is 64 n i ; and 6 5 « ^ , 56«5, and 7 - > > , for the nnmhcrs them- 
iclv.es; cacJi of. which being taken troin. 64.11^ ilitre reni.iiu n^, 
8« J , and 17 'i ^ , tltrce cube numbers as there ouj^bt. But alfo the 
fum of the nuni!)cis i 56 o\\'jhi to be 471 ; heucc ^pw* ^ I> 
and, tv> get «, ihc coaikitut jp.ou^ht to be a fquare. 

To find numbers therefore, To that tha (aid soclficient may be a 
iquare, let .the Aim of the n umbers be 4, and two of the remaining; 
cubes let be m — ij ^ , and 4 — «!^ ; each of thefe cubes being ta- 
ken from 64 the cube of the fum, there remain 6s — i w + 3ti**-#l| 
and 4%ti txn* + » ' two of the nnmlKrs ; wbofe fum i» 
6^ ^ ^5 u ^ 9«s • to make the firft term of this a fquare by adding 
.to it the third-number, which muft alfo be die dHFerence between 
the, cube tf4.andthe ^4 remaining cube, it appears that the faid 3d 
cube xnuft be 8 ; for then 54 — 8 5^ ^ the 3d number ; which 
added to the fum of the two formc*^ numbers;, we have the fum oi 
zll the thtee rs lai + 45ii — 9^«* • To make this^a fquare, fupf* 

PQ& it = = lai + aa ji +■« *5 hence m =: which 

fubftituted in the above, values of the numbers, they become 

tiSai, £?fl' , aad 5<i; or rather thefe. arc proportional to. the m 

numbers fou^lit. 

But wc haXe nor yet provitkd for tite equality between the Ami 
of thefe nv.m])crs and the afumcd Uimz wIkii )-otx% 'r> include th«it 
condition, !tt 4; be the fum of the n^uubci^, aiid ilic numbt;'s 

themfelves — ^ ^^^^ J, and ; the fum of theie is 

1000 loco 

Si 4^; hence zz:i,.^d z^ i^. Which 
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Sb^r4'.* Qj-' fis-TioNs Answered. ' 

Pve here agreed, in- time of needi ' 

At once to make tw6 friends ; 
If gauger's eas -d» and- malfter's plests'd», 

I'll look for no amends. 

. The fide of the biggeft ciffern 62*99993x4825 inches;. 
The fide of the lefler — 19*99993 14825 inches. 
The biggeft 126*^791 bnfliels.. Lefler 3*7x87 btifhels. 

J. Pbil<math\ 

Which may Be found thus : Let 43 difference of ihe: 
fides, be rr and the fide of the greater = ^, the. fide pV. 
the lefler fhali be = and the fum of their cubes =s 

7.aaa~ ^da^ ^ a — d^ = ii9'998 bufli. Kai50*4», the 
folid inches ih a WinchcRer bufhel = 258046*099 inches, and 
' tho vahie of a wiU be found = 63 proxime ; confequently 

a — ^=:AQinGhes» Then — = 11^*278 bufh.and—^^V" 

ax50'42 ftX50*4ft, 

=: 3'7«o bolhels, but their fura =2 119*998 required, . , 

A. Naughley, IV. IVhttwortb, T. Coochi R. PJ^Uh'pSi Xan^ 
iippe, Ja. IVylde, John Smith of Iloppesford inr Warwick- 
fliirc.. /• Ccuinbv:^^ W. Bcrijjc, J, Pearce^ Synnnondsy C*. 
•Mafon, J. Stoch, JV. Jachl'mg. T. Court,. IV. R^tnkefley,, 
and iV. Crahb, anfwered this queuiea*. 



fubftituted for it in the above aQumcd valiics of the numbers, we 
, 494414 47x69(5 J 44*^^00 - ^» . , _ 

have ■ \ r. — , and — for the 3 numb, reqiured. . 

And thcfc anTwec all the conditions ; for tUeir fdm is is- 
8' 

— =42^. and the cube of this-fum diininiflied by the three num« 
bcrs themfcive* ieave '^^^ , .. ^^^^^ . an^] ^'^"^'^ • which* 
ate- three cube, number s« whole roots ace. reTpe^SUvely — , — , 
and — 

• VI. Ci" E s T 1 o N folved. 

Th*5 qi^efllnn m;\y l-sc otKenvifc more fimply folved thiis : Let 
denote the halt fiini ot the fitles of the cube?, and d — x\ \ the haff 
dincrence ; then will the lides thcmlVIvcsbc ; ^/ aiul z — d\ 
and ihc Turn of their cubes is 2 + 6 ii- z iz: i ; 9-958 x 1150-41 
(the inches in a buflie!), or z? + i^yafr rr: S9'<;99 x a 150-4^ 
iicACc ^ 5= 41 nearly i aijd cuuiwi^uauly the Udts — 0^ ;uid ao,. 
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Ladie$' Dxiikftiss. ZBrigStcm^ tnw^ 

7kPriiKe^^on mtfiifertd ty Mr. T.Wnght, X B. of' 
MarhHan^ Oxpn* tufdnob^wm ih prize <^iodtana. 

ril tell cxtd how Jof6*s four bioom appear, 
On oaober the feventh^ at t€0 this year. ' 1716. 
As for the firfl but litth can be £ud. 

For he's at midnight reft within the Uiade.. 
The third, will from hiamafter nigh be rutt. 
Its greateft diftance towards the fetiing fun. . 
tikewife the fecond, will oa the (kmc fade be,. 
Toward the third, from Jove two parts In three. 
The fourth is neareft^ in the eaft you'll fee** 

To tHis difficult queftionrroceiTed but anoiher true an- 
ftrer, m. hy Mr. Sanif/ley, ofHodroyd, by Wakefield, im 
Com. Eborac. This part of aftrooomy is what but very kw 
have the happinefs of feeing; it requiring a telefcope of a* 
iiDiiuderablc length to reach the latellttes S Jupiter.. 

Mn Ronkciiey / anpwer^ 

The firil: immerg'd, on's eafl the fourth you'll fe^ 
The third and fecond, on the weft will he. 



♦ P a I « B Qj/ 1 s T I o N anfwercd, , 

It if evident that the dliTcrcnce between the ^oeentrlc place otf 
JufNter and the place of each of his fatdlltes, for the given time,-, 
will give their diOanccs from him In n^^ns, degrees, &c. which may 
be turned into femidiamctcrs of jn; iter. I'o do all which is fully 
taught in moft books ot ailronomic.il tables. Thefe caiculations 
made for the propofcd time will give the diflanccs in fcmidiamcters 
and tenths of Jupiter thus; viz. lil fatellite zzz q'H \V. tlie id fat. 
=: 7 9 W. the 3d fat. =: 15*0 W. and the 4th fat. =: x a, E. Whicji- 
hieing drawn from a fcalc of equal parts will appear thus. 




^^Tiere ih<^ configurailojis iuc aua_^ ud Lo ti e csplaiiation given iu 
the Nfauiieal Almanaci . 
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Jh account of EcUpfes to be publi/hed^ 

In this place T deflgn'd to have given an account of fume 
more of the vilVnle eclipfes of the fun, as I did io my laft, 
having them already cakulaicd ; bui finding mine to agree 
fo near to Dr. Halley's^ both of that great one paft a»d april, 
IT I Si and that yet to come in 1724, whole calculations I 
take to be grounded on the Iftft hypothefis yet difcoTcr'dt 
improved, by the moft accurate obierTations* I deiign ta 
pubUih in a (heet, engraved and printed, aU the Tiflble e« 
clipies'of the fun that will happen before the year 1763 » with 
tiieir beginnings, middle, and endings, with exad types fliew- 
ing the parts and digits eclipfed, their durations, and moon's 
latitude at the beginning, middl % and end of each, cxadly 
calculated by JJfronomia Carolina, for the meridian of Co- 
ventry, near the middle of England: of which tirfteiy notice 
will be given in the public papers. And here I am glad of. 
an opportunity of doing juilice to my induilriouj and indcfa- 
tie ible countryman Mr. John Cf\ntocky late of Ca(Ue Brom- 
v/ii h, in Warwick (hire, by kttmg the world know 1 have all 
along compared mine with his calculations (done from Wing's 
Scienti.r Stellarum) in manufcript now in my hands, >\'hofc 
ability in thefe fciences, the two excellent almanacs he pub- 
li/lied in 1708 and 1710 manifeft. Wlioever confiders the 
care and pains that attend fuch calculations, will readily 
excufe fome fmall errors that [joilibly may efcapc j fuch {hail 
on notice be concctcd ui ihc cnfuing diaries. 

Here follow fome obfervation of the moon's eclipfe paft 
October 1715, and fome of the immerfions and erhenions of 
Jupiter's fatellttes, whofe ufes in finding longitude have long 
been approved, and others made of this kind will be grate- 
fully received by the author froni fuch as are fo much friends 
to this noble fcience as to communicate them. 

The moon's eclipfe jift odlober, 17 15, in the morning, I 
obferved at It^wnham, in Warwickfhire, lat« 52^ %i' , long*. 
5 minutes in time after London, by a lar^e quadrant and 
rectified pen4<4umj^ at the middi<jof this ecjipfe a line drawn, 
by the two extremities of the horns of* the enlightened part 
of the moon, made an angle with tlie horizon towards the 
fouth of 54 degree?, in wnich line 5 degrees diftunt above 
was Jupiter, and perpendicular over tlic moon 11 degrees 
diftant the Pleiades, her altitude being then 27^ 26'' the hour 
4 h. 15 m. at 4 h. 45 m. 6 digits eclipfed ; and. moon's horns 
perpendicular at ^h. %Vl\. and dig. 15 minutes before 
the end the % horns made a north Rugle with the horizon of 
iheecM^fe ended ia. the nxpoa 3 imib diam<^tricaliy op* 

polite.' 
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Badiis^^ DtAHiSJ. JiBeigif0n.2 tftf*^ 
pofitc to the riTcr FUus Msotis, at the aldtude of id** 30% 
andthe Jiour 5 and 54 minutes. 

At <5rcw, in Cbefliire, it was obiuryed, as weH as the 
feggy air would permit^ as ioUqws. 

. • . ^» h. ni». 

The DOg^mng or penumbra 3^ 1 

jStoaiamefgedat ~ ^ 3 xx 

Beflueuft tmniei^gad at —* — 3 154 

Hofdipart of Ikteotistmmevged — — 3 33I 

South {»art of Ifooits kmnerged — 2 41 
The middk about % djgka eclipftd 4 1$ 

Palus M^otti emerged an 4 
The end at ^ «— . ^ ^ ^ 

The whek duiatbft — — — 484' si 44 

^ ^ the ISunc perfen^ and .at the fame place, was the emer- 

55Sli«^™«'fi<>M t>f J«^^^ fateilites obierved, as oft as 
m air would perihit that fetfoa^ 

d. h. En. s» 



1715. d. h. m. s. 
If rSat.im. fep. 26 8 59 15 
a Sat. im. od» 8 8 55 30 
J Sat. em. sot* 16 120 
i Sat.eia.doc^ a; 7 4i 



J Sat. cmer. dec. 29 5 4 10 

1 Em, dec. »9 6 8 jO 

2 Sat. em. mar. 9 7 33 
I Sat, em. mar. 14 8 ji jj: 

Apparent time. 
By iereral obfenrations, the times precede thofe ©f the 
calculaiioiie by the tabks, by about 7 or 8 nuDutcs. The, 
regularity 4j£ which earrors provea the ohfervations the moise 
accurate*. 

This year paA has prodaoed femrat HBOoauoKm ap* 
fearanoes in the air,, as that unaccouotable phseoooMeflii 
on the 6th March, i7i6» the halo*e oft' Ibea, iai heafeoly 
bodies rtfhle at nooa» and acoovdiag to this yerfe ^4rew( 
ineii'a eyes upwards. 

Os homim fuUime dedit : cselumque tueri 

JdEt, & enedos ad &kra toUere vuiius. • Ovid.. 

The ecUpfes of this year 17 if. 

There will happen in this year, 171 7, four eclipfes, two 
of eacii luiiilnary: The firll is one of the moon, on the i6th 
day of march, when die earth will mtcrpuie between the fun 
and moon, and hinder the fun's enlightaing her, on licr up- 
per (or north) part above one half of her diameter appear- 
ing dark. The calcuJaxiau 1 ha?e deduc^^d from die CaroHue 
^a&iet.. 

The 
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The mean oppofition march T5th day, xyT7 
Interval oi tiic mean and middle S lubtradi 
The middle or equal time of the oppolition 
At which time the fun's place is in Aries 
And the moon ia-Libra ^ 
Differeoce from the opptfition want 



— ao 50 29 

— 6 4 43 

— 14 45 4S 

— d. 6 17 5S 

— ^ 16 47 

— ft. 



Hourly motion of Q of D 33' M'^difier. 30 46 

As 3cf A^to di£ 60 to the interyal add ^ z| 

The middle time of the true 8 ^S^ day ^4 47 5* 

At whieh time O is in ^ ^ — fig. o 6 x8 55 
And the moon in Libra — ~ fig, 6- 4 tS 46^ 

The © fubtrad by D 's place — ^ ^ 45 r 
Remains the argument of latitude — — 
D *s lat, 39' 6" DOT. afcending redu(5Hon fubt. 
Hourly motioa of 3) 33' 55", of 0 2' aS*' difF. 
As 3 1' I')" to red. 41" : : 60' to theti. of rif. fub. 
The equal time of the true ecliptic 5 ~ 
Equation of time add — — — ^ 
The apparent time of the true § at T.ondoji 
The 0's horizontal parallax 15", D 's j6' 56''fum 
Subtra<5t 15' 56" femid. 0 rems femid. 0's Oiad, 
To which add femid. D 15' 24" the fumis — 
Latitude of the D fubtradl — — 
Remains the parts deficient — 7*. 
As 15' 24" to 6 digits :: 17' 33" to the digits cel. 
R dud. 01 interval of greateft obfcu: .iUon add 
To the appar. times gives the greatclt obfcuu at 
As 31' 27" to 6o' :: min. of incidence 41' to> * 
half duration* — 



7 *4 15 
t 41 

' f I »7 

3 IZ 

X4 44 4^ 

TO 

14.54 47 
57 It 
41 IJ 

56 ?9 
39 ^ 
17 33 
6 50 o 

6 i% 
15 I 9 
X xS Z3 
Hence 



^^il's cclipfe of m \rch rjth, was obfcrvcd as folK>u'<;. 



Pkcei 


Obferw9 


1 Begimi. 


£ud 


Divas' 
ectip. 1 


Lima in Peru 
Cam]>fidgc, Ncw") 

Englmd 3 


D. Peter Peralta 

Mr. Rohie 


hi m. s. 
848 

p about 


h. m* s. 
II 19 55 

II 4X JO 




The JHand of l 
Virgin Gorda J 


Capt. Chandler 




12 30 0 




St Cofnia in ^ouih^ 
America J 


F. Bon* Snares 1 


10 a 21 


AS 40 




P^ris -i- — 
Parift ~ 


Mr. Cadlni 
Mr. de U Hire 


»3 S5 0 

»3 54 0 


16 ?8 x5 

16 33 i J, 


ri 



Digitized by Google 




X44 Ladiss' Diaribs. IBeightott} X7X7« 

Hence the edipfe march, 16'', tin* 
The be^ning 4a mia. 48 feconds paft I. in the mormog. 
The middle i min. paft III. in the moroing. 
The end 19 mio. 14 fecoads after IV. in the morniog. ' 

A type of the mootCs eclipfe 
the 16th of mard, at % 
in tie morning. 



m, s. 

Semidia.of {had.j&/? 41 15 
Itoitial lat. of D e G 41 ^7 
Medial — E M 39 ^ 
Final lat. D — ^ / 33 59 
Semidiani. of D RB 15 24 
6^ the D at begin. Mat midd. 
i at end, eE e the ecliptic. 

w 

The fecond is of the fun, 31ft of march, at 19 minutes pad 
4 in the evening; but although the moon be but 70° 46' from 
xht fouth node, and near 4® within the ecliplmg bounds, yet 
her lat, being then 4*^' fouth, and the fun's dcclinatiun about 
8** 2' north, hinders the moon's iliade falling near us, and 
therefore called invifible to any of the northern parts. 

The third is of the moon^n monday ihe 9° of foptember, 
at 6 in the evening, \vhen 7 digits 26 minutes of the moon's 
diameter will be darkened on her lower or fouth part of her 
dilk. So much as room will permit of the calcuiation toi- 

lows. 

Scpt.9*', i7'i7rEve.h. m, s. 
The corr. cclip. § 6 13 20 
Appar. time Lond. 6 4 40 
Beginning aftcrn. IV 46 38 
Mid.vel max.obf. VI 11 3 
End — — VII 35 S 
Whole duration II 4^ 10 
Digits eclipfcd 7 :.6 40 
Moon's lat. at beg. £■ 7^40 25 
At end alfo) 

nor. def. 3 * ^ 



This figure fliews exa6\lv the appearance of this eclipfe; 
£ ihews the moop where it begins, M at the middle, and E 

at 
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at the end» EE is the ecliptic, EMB the moon's way, and 
FH is the horizontal line in the eclipfe.* 

The fourth is an eclipfe of the fan on monday the asd of 
fcpteraber,^at 9 minutes paft 7 in the evening; but the moon's 
lat. being x° 17' north, and the fun*s decl. 4* 40' fouthy the ' 
lhade would not fall near us, tho' the fun was not fee* ^ - 

Paradoxes to be anpwer'd next year. 

X. There's a certain viltage in the fouth of Great Btitain^ 
to whoie inhabitants the body of the fun is leis vifibk about 
tl^e winter foUlice, than to thofe who reiide upon the iiland 

of Iceland. ' - 

a. There's a certain place of the earth, of a condderable 
northern latitude, wh^-c, the' the days and nighty (even 
when ihorteft) do coniiil of feveral hours ; yet in that place 

it is mid-day or noon every quarter of an hour. 

3. There are divers places on the globe of the earth, 
where the iun and moon, yea, and all the planets, do aclually 
rife and fet according to their various motions; but never 
any of ibt; iixed ftars. 

4. There is a certain city in the fouthern part of China, 
whofe inh'^hitHnts (both male and female) do obfcrve almoft 
the farae ]>>.!:ure and gnit in walking as we Kunipeuns; and 
yet they freaueniiy appear to ilrifLgers^ us if they walked 
on their hci 'l,, 

Twefnty-iour of thofe amazing paradoxes in Gord n z Gcc- 
gtaph have been inferted in the ladies' diary; twenty of 
Which are in it already, explain'd; lo in time the whole 
forty-five will be folv'd. 



* The eelipfe of Sept. p P. M. ivac obfdrved thus. 



Placet 


Obiervers 


£nd 


London — 
Paris — - — 

Pari*; 

Paris — — 
Nuiimbuig 


Royal Society — 

M. Caifini 

M. dela Hire — 
M. Mirahii — 
M. ,\Vunzelbaur 


7 b. Jb7m. 

7 34 , SOS. 
7 34 I J 

17 35 30 

18 10 45 



On mr-.n l.iy June roth this year. Dr. Halley difcovered a ifciall 
teleicopical OHVict ; whofc place at 11 o'clock that evcnlDff was 
f t%* wuii4c 1%' fouth latitude. 
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^ Philqfophicai ^ejlion^ hj A. Philomailxes. 

A golden ball fliall weigh two pounds in troy» 
Where from th* equator tea degrees does lie; 
But at London, a diflf'rent weight is found 
0{ thu fame ball : wjiicb diCreocc pray expoiUML . 

* 

New ^eftiom. 

T. ^lejlion 53, hy Mr. Iho. Dod. 

A fortunate merchant got riches good (lore, 
j\nvi had jewels ib many, you'd ne'er dcflrc more: 
But the way to fccnrc tnem, he cover'd ihtm over 
With ck?th for his buttons, fo none cou'd difcover 
The worth of his coat, he had on his back ; 
Which above a piflole you'd ha' fworn ne*er wou'd take: , 
So by this means he carry'd it fafe ; and 'twas fold 
After fuch an odd way as you never licard told« 
Some jewellers then that were ready to doat 
On the buttons, did join for to buy ihc nch coat; 
A;:d agreed in proportion gcomctricil 
Thus to pay for the coat by the buttons, which all 
Were no more than (ixteen; and a penny was paid 
For the firft button only : the laft, as they faid» 
To this number of pence*, (ir, you fee, did amount: 
80 they aik'd me to try with my pen, and to count 
What the fum was in pounds, fhiliings, pence, which it^coft; * 
But by trying, I found myfelf prefently loft: 
For I wanted to know how the ratio increas'd : 
Which, if you will ihew, 111 be very much pleased: 
Or, rii thank you to tell me but what the coat coft^ 
In a line to your fervant, iir> by the next poft. 

• 1434S907 pence. 

If London from Norwich be rpiles ninety-nine. 

And from thofc two cities two footmrn delign. 
The lirll to ^o three milLS the firlt (iay from London, 
The fecond day five miles ; next ftv n, and fo on 
Towards Norwich, from whence the llcond one muft 
The fame time go for London to meet with the firll j 
Whcfe firfl day's journey exacdy is fix d 
'i o be of the days they'll meet on, tiic lixth: 

fecond day's journ' v does alfo agree 
To exceed the full: in lTllk^ juft threc» 
^9 each ila^ s juuiatv in cxccii inuil be» 

From 
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From this T would know, how you'll dticoyer 
The days they'll be going till they meet one another: 
And how many miles then each will have. gone. 
Is what I requeft you'll be pleas'd to get4one, 

in* ^ejiion ss» h Xantippe, 0/ Helmjle^^ Yorkshire. 

Once, as I walkM upon the banks of Rye, 
"To fee the purling itreams glide gently by. 
And hear the pretty birds to chirp and fing. 
Making the groves with melody to ring; 
I in the meads three beauteous nymphs did fpy. 
Who there for pleafure came as well as I ; 
And UBto me their fleps they did dired;, 
Saluting me nidth moft benign refpeA : 
Saying, * Well met: weVe Dus'nefi to impart, 

* which we.cannot decide without your art« 

* Our grannum*s dead, and left a legacy, 

* Which is to be divided 'mongft us three* 

* In pounds it is two hundred twenty-nine, . , 

* And a good mark, it being fterling coin.' 
Then fpake the eldeft of the lovely three^ 

* rll tell you how it muf! divided be ; 

* Likewife our names 1 unto yoiL will tcll ; 

* Me they call Moil, my (iflers Anne andNelll 

* As oft as I five, and five-ninths do take, 

* Four and three fev'nths Anne takes, her part to make ; 

* As oft as Anne four and one-ninth does tell, 

* Three and two/thirds muit be took up by Nell. 

IV. ^ejiion 56, by Mr. W, Beriffe, of St. Iv£S. 

Ingenious algebraift, I fain wou'd know 
An an Twer to this quefHon here below. 

A friend of mine aflc'd me the other day, 
A little fpot of land for to furvcy. 
That lay in form of a tripezia. 
I foon comply'd with his requefl, and found 
Three acres^ wanting fixteen poles, of ground; - 
llie fides in duins here yon may plainly fee ; 
The firft was four> the fecond J ufl twice three ; 
Seven was the third; and for the fourth dia» redLon'd, 
It being jufl the half of firft.and fecond. 
No parallel fides to you 1 muft declare. 
Nor angle right will be admitted here* ^ 
Ye fons of art, I do requeft you all 
To give a cannon algebraical, 
To iuad the length of the diagonaL 

O % 



I 
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But one word more, IlII you be cvei recnj 
it ii Ui%. ion^cli which 1 here do ui-*au. 

V. ^icjlicn 57, by J. Symaaons* 

Dick Dibble is almoft out of hb ienfes^ 
And begs me to be his amanuenfis 
To th' ladies, that in their next diary 
Thcyil pleafe to anfwer a gard*ner*s queiy : 
For orders lately from his m after came. 
That puzzle poor Dibble : altho' the fame 
To many others wou'd plain enough fi>eak: 
Dick fays, the moil on't is mere heathen greek. 
A workman from him fonie dire&ions muit take^ 
About fome dials that he is to make: 
But he or the t'other can nothing etfccft, 
Pxccpt the fuir ladies, in pitv, diretft. 
IJis matter's Eiil: words to Dibble confound; 
Degrees fifty-two, fitty minutes is found 
The latitude, in the midit of the ground. 
Tlicre on the plane a ilreight ftaifl' you mufl fix . 
At right angles ; on whole top, or apex, 
Fourlcore inches high, a fnull knob or ball. 
March the Lcoiul, mark how the lluidow doili iall 
From the foot of the ftaflF, jufl on a fouth fun* 
The nth of June the fame muftbedone. 
When the fun is due weft* Thefe lengths being got» 
Are half the diameters of the grafs plot: 
Which is an ellipHs or oyal to be^ 
The area, in inches, divide into three ; 
Two- thirds of that fum the mafqn muft take* 
For .1 ftone flep that he is to nvke 
Of cllipticcd form, and five inches deep: 
Whofe length and breadch equidiftant muff keep 
From the verge o*th* other great one of grafs; 
On the ftep four Hons couchant of brafs, 
Supporting a cube : which fcrvf .;S a bale 
To a dodeca.dron ; and t! ut bears a fphcre. 
Thcf* fulid bodies th s proportion muif bear 
Of fix, three, and one, cxadly near) 
T.he area's third, thefe bodies muft have. 
Now ladies, Richard in oft- humbl v does crave, 
What the (ides of the cube Jind ilodccacdron are? 
Aiid what is the ^ais alfo of the fphcre I 
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Two fons I have, comfort to me impart, 
And when in view, they do rejoice my heart* 
How old they be, is all I fain would know, 
Suppofing true what here 5 (late below. " 
The age of one being fquar'd, if from 't you take 
The younger's age, tlie relidue will make 
•As this (425): then fquare the younger's age, 
From which dedud the elder's, and I'll engage, 
The fe'fidue two hdndred thirty-five you'll iiod. 
Their age to tell, pray ladies, be fo kind, 
nri^ I'&reoi : if to fifteen fquar*d you add 
A hundrea,. their ages' produdt may be had. 

The Prize ^ejlion, of lo diaries to tie answer erm 

" St 

Upon a horizontal plane there flood 
A handfome tetrahedron, very good ; , . ' 
I lik'd it well, and well the fame I view'd,. 
Antl f«uod five Iblid feet its craflitude : 
Be1id6 It ftood a prifm triangukr^ 
Whofe height atid fide at baie t^oth equal are 
- Its coateattUity-^ ale>^IoDs gpod^ 
fiocbeiagbottomleiS) while fo it Itood^. 
Tojput in liaaor none there veoture vott^d* 
At iaft I fix^d the prifm a very tight 
Upon the tctrahe dron that was oy'tj 
This done, faid I, fee by this piece of fldll^ 
With ale orbee^, the Tenel ft may &L 

I alk the gaugers now, how much they think , 
There's in the ca/k^ of aJe or other drink? - / 
Iti anfwer to the query, pray unfold, 
How much at once the cafk fo pkc'd can hol4r:: 
And aho tell, how much th' elevation 
- - . O'tli' prifma is above its former flation : 
But to prevent miltakes i'th' gauging part, 
• * . Know, that a pyramid well wrought b-yart ' 

Triangular, the mouth clofe down did ftop, » 
Whofe point juil touched the tetrahedron's tag^ 
^ ^ * IVe faid enough, by which the artifts ka^W 
Tha aufwec of the ^uexy how to iho\\^ 
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'M^tuers to the Paradoxes fropojcd lajl year, 

Pan'\lfTU R. Budg^n ftp the ▼illage Kes under a high 
I. jyi mountain ficar Lewis, inSnffcx; that about the 
winter fol%e the fun it but a Tcry finall fpace of time fihUe 
to the iohalntaiits* 

P^r.ft^ Under the north pole. 

Par. 5. Under the potes the planets by their motions get 
Tiorth or fouth declination, conicquently rile :ind fet with 
Tciation to thofe two places: but the fi^c'd ftais keeping an 
cxaa diftance from the pole, niav be faid nt-ver to nfe, or 
fet, tho' their motion on the poles of the ecliptic may be 
thought fome fmail obicctiuu to this paradox. 

Par. 4. Ill China, (or any other place) where tlie inha- 
bitants Hand near the fea, ftrangers !ookii» in it muft lee 
them, as ^o* their heads were downward hy the refleded 
viiSon* 

anpwer to the philofoyhical qtiejlion^ 

Mr. John Wilkinfon fays, the proportion of gravity be- 
twixt the equator and poles, is as 500 to 501, by the incom* 
parable Sir Jjaac Ne^tMX and the increafe near as the 
fquare of the right fine of the latitude; and that the ball 
^ould weigh more at London than at 10 deg. lat» by 1$ 
grains* 

This is, I prefume, occ^ifioned from the earth's oblatC 
figure, aad the diminution of the centifrugal force. 

Mr. Doidgey Mr. Whife^ Mr. Bhaikmany Mr, JET. Weaver^ 
and Mr. R^Jfall, anfwer^d thesd and 3d paradoxes. 

Mr. Whitiuorth ad, 3d, and 4th, Mr. LangUy 2d, Mr, 

M^fon 3d» Mr* Budgcu ift and jd^ Mr. CktU ad and 4th. 
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Solutions to the lajlyears quejlions. 



V 1^3 48007 = 3 die rauo. Let p be s firft term &nr^ 
s = fecona term =r « =s laft = 143489079 and 2; = fiim ol 
all thr terms. Now z — = fiim 01 all the antecedeott;: 
Z"— p ^ fam of ail the conftquents* Therefore p i s ti 
« — and by eqvaUty =s /2 — /»; by 

traofpoiiuoo, and diviiion» 2 ^ i *^r^ ' =aiia^36opeAC& 
sr 89680/. t^/. 



* II. ^ejlton S4 arjpwered hy R. HalL 

Their journey went to fix days, 

Before they mtt each other ;^ 
The Londoner he went iu faft, 

Three mika out-ftiid the other*. $t and 4^. 

* 

ni. ^ejiion 



Putting for the nnmher of days they traveHed, or the number 
of terms in each fcrie?, of which the two common diffcrencct 
are 3, and th^ee i the correiponding, firft terms will he | and j Xp. 

U»e iaa teims =: f*' + j — »r + 1 

the fums of each pair of extremes J * f * • 

and the fum of each ferics* or the miles each travelled z= f f * + 

Then by taking; the Ami oi thcie two funis, we hare -J** 
^ J x = pp; and hcucc x <S z= the number of days, and 

«* T 3 ^ H ^ ' 1 n tSe miles each travelled* 



Digitized by Google 



ft/, ri/. 4</. ifH to the lharc for Molly, 

71 Id iHV IiiA*t»in0Hihfto'«At, 

<^ a o Hit Makes the part for Ndly, 
ni — 77~I li i vt made no miftakc. 

!¥• ^tejlion 56 anfmar^Hj Mr^ Ja. Besrce» 

CD = 6 ae, JB =15 =/, 

The area«a»$r. 94 pen = xofq^dia* 
Sir. ^^re diagonal Bu^y. 

7:^ yuzDE^BB% 




The numbers and 4j» ot — and aic in proportMixr a» 
«|o aad ;k7p } a^d the numbers 4? and if, or — and — are to* 

each other as 37 to Now, 179" : 3^0 J7 : - ^^ xi9~ ^ 
and hence the thzfic ibat^t imift be in prc^oitiM a:s the tf ree num- 
befl ^''-^^^^^%jr, aad 33 ; or as 37 x 350». l7 x i7P, and 
33 y 170; that 13, as the numbers I apso,, xoj|j(3, and^^or ^ 

"whofe luni is 31480. 

Whence, by proportion-, we ihall have as ^^i^^o ; a-ap /. xjj. 4^ 
C'x»95o : Dx/. 11 J. 4||f</. Moll's ill are, • ' 
^ 10313 : ^% ip 10 HI ="AnnMi (hare, * " " ' 

C • H * o^ii NeUrVihai«^ 
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No. Xi> QjJ X8TION8AnSW£R£D^ is$ 

(3) . ^ 4.^- e\ ^^^^^ ' 

(4) . Thefe two kft X by ij^ and added togedier give 
the area^ 

(5) . Then by extra^^ing the ftiuare root of the denonj* 

and multiplying a by 4, you'Jl liave 

(6) . By fel l - ring both (ides of tlie lafl equation, and tranf- 
ferring the r;iiional terms to one fide, you'll liave (after 
making ^c^ — ^qd^^k^ — d d e e l\ — a^i = 

— »Vijf» — jr4 — / X »jr*— — 

Let i6^»+/4-/r = p, and — — jKf7«*=s — . /^j^. 

(7) . By fqnaring both (uIls of tlus laft (p and — q rightly 
placed) you'll have ^ k ?>: -H 4/^* + A^y^ — I m 
'^Akny^ — 47ny^ — ^ky^ + Ay^ -^r 4tin ^ p'^ Apy^ 
+ 4^ V* — a>>jsr/» + 4>* — 4 ^J'^* 

(8) . But 4 4;^^ bdeftroyed ; aUbby fiippofidon m4rk 
=s jj* Therefore — A^iy^ — 4/y^ — 44'jr*, which.willbe 
deitroyed. LafUy, by tranipofiag the known quantities to 
one fide, and the unknown to the other, you'll have 4 k vty^ 
+ Ah^ + Any^ ^Apy^ — 4f*>* + ^t^y^ ^Alwy^ 
^Akny^ =5 p» — A In. 

Let 4-4/4-4/? — 4p — qq z=.r-, %pq — 4//;; — 4 /at 

and — 4/^1 = /• Tlien r 4- / j * = /. 

Tfom whence will ajife this theorem^ 



y^s/ a/ ~ -f- i — jL 22 7*^4 chains;, the longer 
diagonal ; the other is 7*554 chains^"^ 



* IV« QVB8.TI O N ftf. 

Conflni(fbions and other folutlons of thi4.q«eftioii My bclcUk 
in Sm^\ Algpbn aad hu Scka £zcxdict. 
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U4 Ladies* DtAftiBi* iBa^ht§n*1 X7s9. 

♦ V. ^icjikn jj a^fioerijj hy J9u Peiree, Wm* Whitworth, 
Jo£ WUkinibDy and Mofts BIcathman. 

Mar. ft. Siui^ longitude ii* sV $4" K. Dcdiii.»'*48' ^^8. 
The fan's meridian altitude* 34* ai' 32^ 

Length of the lhaie» W056 inches ; "which doubled^ 
0ives the coi^ugate diameter of the oval a34'xii inches. 

June II. Sun's longitude — — IB €>• 55* 4x*' 

Declination north — — — as d9 48 

Sun's altitude eail or weft ^ ^ |o z s4 
Lencth of the fhadow — 13S*4 inches 

Doubled the tranfverfe diameter %7M 

. The area of die oval — — 509x6'oi55 

X Taken for the 3 folid bodies — Ugjroost 

yFortheftep — — . 33944*0x0^ 

Tranfverfe diam. of (lep — — 116*716 

The conjugate diam. of the ftep 74'ot8 

The fide of the cube — — ^I'Cjs 

Side of the dodecaedron — — ^*|ft6 

l)iameter of the globe — ^ M799 



* V« Qjr B s T I 0 K 57 y^/t^^ 

The method of folving this qucfUon is thus : 
By aftfonemical tabids find the fun*s place or loni^tiid^ to the 
'two given times ; and the obliquity of the eclipde or the greateft 
>9eelinaiion for the ftme : then, by fphctics, it will be, as raditm 
t fine long- : : fme obliq. : doe of the prclcnt declinations. In 
the fird caie» the declin. taken from x\\t coUt. leaves tlie i»«idi« 
an altitude; and in the other, we {hall have, by fpherics, a? s. 
lat. ! s. obliq : : radius : s. altitude. Thcfe .iltitiidcs being thus 
computed, wc iliall fuppofc to be 34' ax* 3*** and 30* 1' itf* 
AS in the original folution above. 

Then, by pUin tiiinglcs, as i (rad.l : 80 (length of (laflf) : : 
coiang. alt. : kngih ot the fiiade ; conlequeiuly \6o x 1*4611874 
(coung. 34* 31") = 2 34'0 34»7^ inches Sc the conjugate 
*«huneter, and i<o x i n^sr^o (coung. 30* x* itf*) s 
276*89148 = the tranfwfe diameter ; . and hence the area of die 
green is I7tf'89a48 x 134*0341 7S x * 78539 ike. =r 50^95*58* 
'Then ^ of this being a number eiprelling the Turn of the concents 
of the three foiids, which are in proportion to one another as 1,3^ 

$ 089D 3*S^ 

and 6, whole fum is 10 j we fliall have, as 20 : — ^ 

Ti : itfptf*rt9.8e tfaeocmtent of the fphere 
t: < 3 : 5089-558 rr the content of the dodecaedron > ; and, by 
4^ : ii«tiwai4 3;. the content of Che oibe j 
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lfo.xj« QjrBSTioMS All s wiftsp. i$$ 

* 

* VX, ^eJlioH j8 an/wred bj Mofes Bleaihmaa* 

I fee a fault, but can*t devifc. 

Not for my life, in whom it lies : 

Whether in rhc author, or the printer^ 

Or elfe in mc, the fault's amender. 

If I am right, tiie eldeti: ion 

Had twenty-one years over-gone; 

The other fixteen years T fee: 

But this does not vcith you agree. 

Anfwr to the Prize ^lejlion. 

^ Mr. Char, Mafon^ Mr. Tho. Cary^ (who won the prize)' 
Mrs. Mary Nelron, Mr. John Gary, Mr. Peter IVard, Mr. 
FeircCf Mr. Witwrth^ Mr, Carrington, Mr. J, IVkite^ Mr. 

HidHthiihUL 



3 

mica^.^ioij9'ii^ ssax'tf 7&» 1= thfi fide o£ the cube» 
3 

y ;o99-558 _ 8-7*48 = the fide of the dodflcacdron, 

3 

> 1^9^*518 

V „ ■■ ■ =s X4'7P75 S5 the diameter of the fohere. 

^gain, for the dlamercrs of the inner cllipfe, or (lone ftcp, "whofe 
folidity is \ of the area of the outer one, ai^d {he ciilierencc of its * 
diameters — {xj6 Qgz^H — i34 0j4i8 zzz) .fi'SiHi ; let x 
half the fum of its diameters, then the diameters will be x ztz 

a 1.41915 ; and their tnodqdl *a — ai*4i9if** 

-^perquefl:.) z=x7<J'89»48 x 1 14* 03 4*^8 >c f x f = 8540-304; ; 

z±= ZI-4Z9Z =: xitf-8aoj and 7i*p<^*3 the diameters ot tlie 
iuaci eiiipie* 

• TI. QjJ K s T 2 • N 58 /olvid* 

l*utting X and jr for the two ages, wc 1 avc, per queftion, Jf - — • 
J rr 4iy, and jr* — jr =: 435 (omitting the 3d condition as 

fuperiluous) ; hence 7* = x3S x x — 4*7]*, or .v**^ — • 

•50X* — X r= — i8o3poi in which e(|uatioa jK^aii -uid . 
theikjr s — 4Jt5 x^. 
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tj^ Ladies^ D i a i e s. [_B.'i^htQn'^ 17 18. 

Blcathmafty Mr. Wtlk 'infin^ Mr, Edmund JVeaver^ Mr, i?. 
Mr. Jqf* Smithy »oiwered this queittoaas below. 

Inches, 

The fide of each triangle of the tetrahed 4i*8j3 
The perpendicular ahiiude — — 34*17283136 
The lidc and altiiude of the prifm — — %^d%Q^ 
Confequcnily the (idc uf the bafe of that ) 
Part ot the ttira. u liicli is wiihio ihtpriiiii. j *'»09 
lis perpendicular alntuJc — — ^ 23'568S 
Its content in ale-g^iu.ns — — — — 9*7979? 
The perpendicular altiiude of die p) Jttniid y 2.^x^.4 
Its content in ale- gaJIoDS — — — — a'aoaoj 
' The content of the two.pyraroida — •^11*99999 
Contentoftbepriimwheoplacedaccordsng ) « ..^qqq 
to the import of the queftion in ale-gall. 3 ^ ^ 
The elevation of the prifin — — — 10*8039 



* P & I z 1 Q^u E s T 1 o N fiUvti. 

Sincr t]'r tv'O ends of the prifm arc fiUtd uji hy two pyramid* . 
whole 't' "' ^ : ' : ^- :ihin it, the lieight ot" the tv.u to' tilici is jufk 
rq'ial tn u.f i' . the T'vifm ; and Gncc a pyramid is — ^ ot a 
priim ot tl.' .ic . U. ?.nd hafc, it evident that f of the pri^m 
will ti-'tf(l v. ! ini(|iior, that is, it will contain ij j^ Jions : wh'ch 
is one part tl^e demand. The other is to fird tl.c addit-on:i) c- 
Icvatlon of thr y-Tii'm, w!\?rh, he«n«T evJdciulv tlie dilFcrtnce 
between the allliudc of the tctracdron aud ot the part ot" it which 
\% let into the prisin, ylll be found thus. 

By the Schol. page 403 Menfuration, \% x = 

3 , 

idb ^ 30 V » 41*8^3 iaches.:=: the fidcof the whole tctraedfOQ s 

by pace «i and 145, wc /hall have -v/^AJi_^^* iL± =: 

V3 . 

^ ^ iS'tfxopa z= the fide of tlic prifm =: the fide of the . 

tetraedron which it within the priim. And it is the diflPerence of 
the altitudes pf thefe two which is retjtitred. Kow,. from the 
dem'mftration page 403 Menfuration, it appears that the (ide of ar 

tetraedron is to its altitude, as i to ^| ; and fmce the difTercnce 
between 41*85300 and a8*6»opa the fifles cf the two tetraedrons is 
i3-i^ioS, we (ha!l h^ve i3*a3X08 y^f s 1^*80394^ clieaddi^io* 
aal elevation required. ^ ' ;* 
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No* 15- Sctirsfi, 



IJ7 



Eclipfe of the moon^ 171 8. 

Once this yoar will the earth's fhadow quite hide the bodv 
of ihe moon trom our fight, which will be on fridav the Aoth 
ofaugut at Sat night being a total eclipfe ofthemwn." 
fnrL'r fri'^'^'l^r] '"'"^ ""^^^ aiidr coiiipared with my 

The mean § aiigiid the 29th, evening — --81% 
The mean aaoraaiy of the earth — .fig \ 

Sngitudrofthel^^ t^'i'6 34 l 

Difference from the oppoHtiTn want ^ *e 

Hourly motion of © 2' z6", of D ^c/ f differ, — ^7 t i 

31^0 5' a7''::^o to the inieiyal, ^ — — ii o 

The middle or equal time ^ ^ _ o " ^ 

Difference from the oppofition pall ^ ^% 
Hourly motion of © a6*,of D 5</ 8» differ. — i! 
As 17 4a to 38" parts : : 60 to interval fub. — r VL 

Equal time of the true § auguft ' — — ^ 20 I 
Subtra^^ a from 1) place _ I o 50 S 

Reduiit. fiib. 12" D latitude fouth dcfcend. — ^ \ 

FromhoiTrlymotionof I) 29' 37Vub.ho.mot.0 a 26 

Reraains the hourly motion of D a 0 — 

17' 1 1" to red. tz" : : 60" to time of red. add ^ ^ !! 
Corred time of the true ecliptic oppofition ^ 8 11 i 
Semidiameter 0 15' 49", fcmidiameter of ([ 
Horizontal parallax 0 13", ^ \ 53' fu^ — IZ 5^ 

Semidiamet. 0 fubt. remains femid. 0»s (had. ^ *i 
Sem^cdiamer ]) 14' ^d' add, fum of feinidi. *S 
Latitude ])^fubtra<fl, remains parts deficient — — 2^'?^ 
14 ao* : 6 dig. : : 47' 24" parts defic. to dig. — > ao i a ' 
Interval of ediptic § ancf max. obicur. add — ^ ^2 - 
Mnutes of incidence and half tarriance — , , f1 

The ume of half duration — — _ 5' 3^ 
Equation of time add — ^ _ i 53 5X 

Apparent time of greateft obfcttration - , " ^1 

Difference of meridians fubtradb — ' 

Apparent time max. obfcuration at Coventry — 7 c6 8 
Half cdntmnance in total darknefi -« 

wkii ' ^a' duration in total darknefs ro 

Whole durauon m totid darknefi — x ^ 
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Coventry. 



S58 L A D 1 E s* Di A & t s I. X^^^S^^^l ^7^^* 

Hence ^ apparent times at London and Coventry. 

London, 
h* m. 

6 5 Beginning anguft %^th evening — 559 

7 9 beginning of total darknefs — ~ 7 3 

7 59 Greateft obll u ration — — 7 53 

8 49 End of total darknefe — — 8 43 

9 5» End of the edii^e — — — ^ 9 45 
3 47 Whole duration 

This type (hews up- 
on the figur'd line of the 
moon's way* the time 
of the beginning, im- 
merfion, greateit dark- 
nefs, emerfion and end, 
by the place of the 
inoon^s center on that 
line, at her pafTagc 
through the dark lh;i- 
dow of the curth : 
the other lines of the 
moon's cchpfts, in my 
laft, T cxpliiin'd, fo nccdIcA. h.crc. The moon's latitude at 
die [beginning is 16 feconds nonh defcending, and at the end 
9' 38" fouth dcfcending.* 

On the 3th of march, at 3 afternoon, and 13th of fep- 
tember, at 9 morning, moon's ecTips'd invifible. On the 
19th of fcbruary, ?,t midnij^^ht, and ijtli of auguft, at 2 in 
tiie morninp^, fun's echps'd invifible. 

Note, The 7.oTh of augulV the moon rifes not till ao mi- 
nutes after the beginning of the eciipfe. 




Tins ecR/fc of Au^. xgih vras chjcrvcd thus^ 



Places 


ObfcTVers 


Begin. 


To. Im. lEmcrii. 


End. 


Padu^ 

3ologna 
[n)l(> 'na 
Bclm-na 
Lojtdcn 
WaDftcac: 


- 

[. Poleni 

G. Rond.lli 

A. Gifilicri 
M. Folkes 
Dr. Pound 


h* )n. 

6 4X I : 
<^ 40 2B 


h. ni. s.lb. m. s 

7.49 49 3^ 4 
7 47 40j9 a? 4c 

7 47 5oj9 ap xc 
7 46 3 7 0 ?3 5' 
? z c 8 a- 
7 X 4i1b 48 lo 


h. m. s. 

10 41 i Ap. time 
10 37 36 Tr. time 
10 38 siTr. lime 
10 J 7 41 

9 5i 0 

9 53 oAp.timc 



In 
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N£W Paradoxes. 



'59 



Paradoxes to be anfwered next year. 

Par, r. There's a pertain country in South* America^ many 
of whole favage inhabitants are luch unheard of canibals> 
that they not only feed upon human flefh, but alfb fome oi 
them do a^ually eat themfelves; and yet they commonly 
Turvive that ftrange'repaft» 

Par»%» There's a certain European city, whofe buildings 
being generally of firm iione, are (for tne mo(t part) ol a 
prootgious height, and exceeding llrong: yet it is mou cer- 
tain, that the walls of thofe buildings arc not paraJlel to one 
another, nor perpendicular to the plain on which they are 
built, " 

Par, 3, There are two diflinc^ places on the continent of 
Europe, fo fuuaicd in refpet-1: to one anoihcr, that tho' the 
firft lies call frooi th<; *d, yet the ad is not well Lioia the firfl. 

Par, 4. There's a remarkable place on the globe of the 
earth, of a very pure and wholfome air to breathe in, yet of 
fnch a {(range and deteftable quaUty, that it's abfolutely im» 
pofRble for twd of the intireft friends that ever breathed, tp 
continue in the fame in mutual love and frtendihip for the 
(pace of two minutes of time* 

I dcli^i next yeai lonie new paradoxes, which I doubt 
not my correfpondents wiU compofe for this pi ace. 



In this year, from th'' i8th of January to the ^th of February, 
new iUlc, a Comet was ohlervcd at Jkrihi by Mr. Ctnjt. Kirk^ thus: 

From thcfc pbfcrvati- 



At 10 at night 


Longitude 


Latitude 


Jan. 18 




-^9° 18'No. 


XI 


16 a s i b 




*3 


9 xH- 


3i> 4S 




5 - i ^ 




*7 


4 4» 


31 i4 


' a8 


4 4 


30 13 


30 


3 4 


28 2^1 


31 


» 43 


i? 40 


• Feb. 1 

ft 


» 25 


17 « 


% 


% 10 




S 


' B9 


»4* J3 



iu perigcofl Jan. 18. sh. pmia. 



ons It is found that the 
comet*s dcfccndin'^ node 
was in about x 1 ^ deuces 
of Aries.; the angle of Its 
oihit a!';d ecliptic fipJdtS 
grccs, it pafTing within % 
or 3 tUi,rce$of the polc 
of the world, aod cutting 
the equator at about lof 
dcg. fruin the equinodliial 
point; its perigeon was 
in 60 6' i^' with 67= 7* 
north latitude, it buiag in 
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L ^u^i$m S9f h Mr. Ddidge, ^ Port/mouth* 

One ev'Ding, as I walked to take the air, " - 
I met a damfel beautiful and iair; 
Her match] els charms did fix. my roving heart* 
Which, till that moment, fcorn'a love's proudeft cUrt* 

Unto tirs fair I did niyfelf addrcfs, 
. With ail the Jove that loTers can exprefs. 
Then ftrcight iinto her father's honlc we weot^ 
And in love s liones all the time we Ipent. 

A curious garden joined thereunto, 
And all that lovely was, i'th' fame there grew: 
/ . The filver llreams, and plcafcint walks io nicCf 
Made it appear like to a paradife. 

Amidlt the carden Ihe a knot would place. 
The better Hill her garden for to giacc^ 
The content of it fhould exadl agree. 
To be in ftet one hnadred fixty-three : 
A f>olygoD*s the f om \ but it moft b«ir, 
X>kym ten eaual iides, aad regular. 

Then fir, laid fhe, try your (kill to fiid 
The fide's tme length, to fom the kaoc cWigD^ 
And to reward the pains you take for me, ' 
I freely then your wedded wife will be. 
Thefe words with joy fo fill'd my breait, that I 
Thought that each moment was eternity, 
Until that I the Hde's true length had found. 
And then in pleafure evermore abound. 
But ah ! with pains I've trv d all ways about,^ . 
.^Ind all in vain; I cannot find it out. ' 

Allift, fair ladies, one with grief oppreft, . , * 
And isxA an aofwer to this one requeft* 

n. ^uefikn io, hy Mr. Tho. Gary, of Lpif^ 

Within my garden I've a pond that's round, 
Whofe furface equal to 5oa8T fquare feet is found: 
In th* midft of which, a pole ftands jnft upright - 
Above the plain, one hundred feet in height: 
This pole being broke into tvvo parts, 
Come, tell this query now, ye men of arts. 
The broken piece fell jiift at the pond's brink : 

How long i& then the piec€ kix, do you think? 

III. ^ejlim 
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No. IS* New Qj; b s t t o n s* i6i 

' ni. ^ijlton 6i, by Mr. Peter Ward. 

You that delight in figures, try your ikilJ, 
, A magic fquare wjth numbers for to fill. 
One to a hundred Dumbers there mufk be ; 
Which to the numbers of the fquares agree; 

But farther ftlJl you muft them fo contrive, 
Twenty-two ways to make f:vc hundred and five. 
No two fciuares alike in numbers rnuit be; 
But ten in length, and ten in breadth, let's fee* 

IV. ^fffiian 6a, by ;Wr., Wm» Whitworth, 0/ Northampiq^. 

Ingenious fons of art, I new requeft* 
That you my artificer will alFifL 
Alfo be pleased to let me undcrilanJ, 
liow to efFefl my purpofe now in hand. 

A riflern made of lead that's lialf inch thick. 
In (i[)K,ng prifm form ; but honcft Dick 
W'uii nic agreement nude the length to be 
In ratio to the breadth, as five to three; 
And muft hold fifty buihels exactly. 

But this is what I moft of all deure. 
To have tr, that the leaft lead will require; 
, , That is, what will thr leaft of furface have. 
Is what from you, I with fubmiffion crave. 
Alfo its length and depth to me expound. 
And what *twiH coft at three half pence a potmdL 

V. ^eflhn 63, by Mr, Lewis Evan,yrwi Carmarthenjhirf 

Ten partners bought the hay next year to grow 
Upon the meadow field defcrib*d below. 
The prtce is forty pounds. The mead contains 
Jufl fixty acres, or hx hundred chains. 
A pays a funi to be found out, and B 
Does p.iY five flilllings more than fo C 
Five /hillings more than B\ the fame excefi 
Continues to the end ; nor more, nor lefs. 

Three fides it has, whereof the bafe is fiftv, 
O'tii' two flope lines, the longeft meafures forty. 
The other thirty chains. This mighty care 
Torments their minds, how cvVy one s due iharc 
^ According to the money he pays in, 
Shall be laid out by 'tfclf. For they begin 
To think, no other way will do fb well; 
That partnerihips are tedious, nn^ft can telL 

^^3 A 
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z6aF Ladies^ DiA&iif. ZjB4$gJfiM2 I7it. 

At the aciiteft tkeVye imdtti 

Aniongfl therofelves mof\ wilKogly agreed* 

yfs fhare fhall be, the reft in order on* 

B,Cy D £t ft fortl), till all is done ; 

Thofe perpCjMliciiIar lengths, ^vhich from the bafe» 

E reded at right angles, fliaU thofe fhares 

Divide afimder: and how many chains 

0*th* bafe each fhare takes up: Whoe'er the pains 

Shall i:ike to ftcw, himfelf may wel! afTure, ^ 

Ue ihaii thereby their heartieit thanks procure. ^ 

VI, ^^ioM 6jh h ^> Beaks. 

A young man had lef: him by his old grannum 
Two hundred pounds; but notnin^ per annum. 
'Twas not to be paid him till nine years three quarters* 
Which vexed hira f^re, and put hun to tortures; 
'Cuuie being juft marry'd, he wanted the pelf, 
Which made him bethink what to do with himfelf. 

So he went to a mifer, whofe riches were great* 
And did the whole {lory unto him relate * 
Who faid, if his llory in truth could be found, 
He*d ventare to give aim one hundred i)0und 
Then dawn on the nail ; which made htm look hraTe* 
And teil the old hurch* the ftiU fom he (hould have* 
As ahove* at the tune : ib (ecur'ty was made* 
And an hundrol pounds he had got for to trade* 
' Now.what compound int'reft did the mifer demand* 
Per cent, per atmum for the money in hand? 

Tic Prize ^uejhft, so diariis to tie anfwcrer. 

Ladies, as you fet many right, - ' 

^ Pray do tha iame lor a wheeiwrigbt; 
Ana for your pains I will content you* 
If you explain this paper fent you. 

In two wheels if there be infcrtbod 
^' A polygon that*s equal frded; 
The Ic is five hdes» the other levenj 
Of which die areas they are given 
In proportion or analogy, 
Jixadlly as thirteen to three. 

Bui thefe to find, depends upon 
The juft length of a pendulum 
That vibrates fixty times and one 
Exactly in one minute's fpace : 
This* oeing fouud, is il^u true bafe ^ 
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To two fides of the pentagon ; 
And bouids the angle (which Is known)* 
Then by thekogth this fcbtenfe^ 
Or bafe, tliere will by inference^ 
Be found the parts of ev'ry figure, 
FicH of the leis, and then the Digger: 
Alfo each wheel's periphery ; 
For that diredls the fmith and me. 

And for that lady's courtefy, 
Who firft fends thele true lengths to me, 
ril give next year ten Lidies' diaries. 
As prize for aniwering Uiefe queries. 



Anpweri to the Faradoxes propafcd Iq/l jear. 

Par. A Drtftea&ys, If they don*t eat (their meat) them- 
ju XjL ielvea^ whp caa eatfbc tbem^ iafudLmaanecaA 
to fufhun their life? 

Par. %. All walla are endeavoni-'d to be built perpendi* 
cvlar to the tygent (and point to the^center) of the earth, 
where they, if continued, would meet m a point, and conie- 
quently are not parallels, and but in one point only can a 
perpendicular be raifed on a horizontal plain : vid. jtkpaf. 
Z7ii« aofwer'd in the diary for 1716, wad£uciid. lib. ix pr. zj. 

Par. Any two places on the globe that di^er io, or 
hayelautude. 

Par» 4, This paradox by fome anfwer'd thus. *Tis im- 
poffibie for two perfons to be in one and the felf-fame indi* 
▼idual place together. ^ . * • 

» • • • «» 

Ocheri iay, two ja the thtoae eaa'i e«B^iie ia wiitiiil. 
loye and friendfhip. % > • • . / 

» 

Mr. Hum. Mmffijujlum fays, by reajon of the earthSu 
-molioB diey csumot continue m the fame air. ' v 
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Solutions to the lajl year's qnejllons. 

♦ !• ^uejion 59> anpwer'd by Anna Philomathes* 

. Sir, my afliftance ne'er (hall wanting be. 

To eafe a friend that's in extremity. 
When firft 1 found how you with grief were preis'd,. 
A moving pity touched my tender brcaft; 
Alas! thought I, his ruin is too furc, • , 

, If there's no way but this to work the cure; 
But viewing well the querv o*cr again, 
I tuund the antitode that cures your pain. 

55**3 inches = to the polygon's fide = ^'Go% feet. 

+ 11. Thf ^oih quefihn anfi»er*d hy W. Laugbtom 

Let r = 40*008 the radius of the pond • if = to the ps 
broke off; and ^ =: to standing piece. Tnen h-i-p ^ a 

T 



ece 



• I. Qjr. B s T I o K S9 /dved* 



' By mcnfuration, JV'S+^V^ 7'6p4i983 drawn into tiic 
iq[uare of the iide of a decagon is its area ; wherefore the lidc will 

♦ 

f IL Qju i 5 T I o N 60 Jolved^ 

Algehraually, , ' 

The f<iuarc of the radius of the circle is «^ 5^39 ' &c. ^ 

^ 8800 which put :r ^z* ; alfo put c — 100 

,7X*785 39 &c. 

the wkoW height of the pole, and x sr the part ftandipg. Then 
will c ■ — r be Hic part broken off, and is the hypothcnnfe of a 
right-angled triangle whoic two le|^ are a and x \ conicquently 

+ ss c — Jfl* = tf* — ici + X* ; and hence * =s 



^41*^^678 s the length required. . 



a« 
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No. 1 6. Cly estionsAnswerbd. 165 

, 100, and ^/5=:/j/> + rrby47 Euclid i. Hence h h -^ihp 
'^ppzsaa. And hJk-^ppzzrr. By fubtraaing, %kp'^%pp 

= — • /*r. Then p ■■ 1 . ' r 3S ^- ■ - 
feeu 



5S 41'»9<> 



in 



r. The t\fl auejiion anfwer'd ly Mr. Mich. Eling, Mr. 
Jo. Smith, Mr. Williams, John Tinder, Alex. Naughley, 
J. CHfFord, J. Simmons, W. Kendall, and W. Rubens; 
but there are many different ways of anf wring or filling 
this 9nagic Jquare* 

The following one is thus fiird by Mr. J. Harris. 
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i.^ 87 


86 


85 1 17 


18 1 10 



Thefe numbers make 505 ten times in the lines* ten times 
iu (hfi columns^ and twice diagpnaliy* 

IV. The 



Gemm&kally, 

Hiefe Mt pvtn the bafe auid Ike Ibai of ^ ^ 
h;^ pothcniife aAd perpeiuliciitaXft ^of » ri|^t-aii|jed 0 
tnangle; taconftnick the fame. 'WhichwilTbe 
toie thus : 

Making >f B the fadSiis of the circular pond, 
and BCth€ pole pcrpendicnlar to it ; join Ay C ; 
and draw A D making the angle DACzn Z.DCA\ 
fo aiall B D be th« part ftanding, and DA or DC 

^ the part broke off. For, beranfe of the eqiiali- 

^ ty of the Zs DC Ay DAC, their opp«iitc iides 
DA, DCwUlht coital. ^ E.D. 
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166 Ladi«s*Diaiii£s. Z^^ighton] 1719. 

TV. The 6 2d quellion anfwered by Anna Philovunhes^ 
\V'h() for the honour of the fair ftx, 1 can affure the world, 
from an ocular dcmonllriition at a vifit 1 once made her, that 
thefe matheraatical performances are purely her own. 

Your problem, Mr. Whit^ortk^ I have toid, 
Tho' found it fomewhat knotty to unfbkl. 
Did you think it beyond our fex*8 parts* 
- That afliftance you crave from the fons of arts ? 
If you'll picafc to view here what I write below» 
Full anfwer to your queries I will fhow* 

Let bzzsy c^i, and aaa =: 107520 = cubic inche!^ ia 
50 bofliek, alfi> let x =: length : then wUI -r — *o breadth, 
fl> the depth, and ccxxx + zbb a aa -i- licaaa 
= to leaft fuperfi. of aSL* 

The 



• IV, <^U £ 8 T I O N 6% JolVfd * 

I 

The above oiIginAl fohition is falfc as well as that given in the 
Diarian liopofitory^ ihcy both m.iking the inleiiiarjui tace a mmmutn^ 
which is contrary to the intention of the qucftioa ; for it cxprefly 
declares To have it that the leaD lead wilt reqoire" ^nd coAfer 
que.atly the diflTerence lietween the folids made up of the external and . 
internal dimenfions muft be the mimmum. Wherefore putting the 
r length n s xy the external f 5jc 4* » = length ^ 
Jmeraal } breadth rs 3 j V , dtmeniions < 3 x 4- » = breadth > . 
Cdepth = .7 y will be C + { — depth J 

And hence is x"^ loryio, and sx-hi.3Jf + i«yH-i-~ 

i5xy or jic» -|- sic + i . y +"?= ^ mwhnunu The value of y 

hc\tk% exterminated out of this equation, by means of the firft* and ' 

its fluxion put cs wc at laft c^ain 15 + 4 57344 — 

14336 = o ; in which equation the root x is s 15^630773. Where* 

fore 5 X .= 78*1 3^8tf5 =r internal length, 3 = 4^*89^319 = In- 

1 L J 1 1 i07S»o 71(58 _ 
tcnial breadth, and y rr — =: = 19*338444 = inter- 

nal depth ; aUb, by adding i to each of the former numbers and \ 
to the latter, we have 79*iS38<5s, 47-891319, and • 29*838444 for 

the external length, depth, and breath. Trom tlie continual pro- 
dudl of tlicfe three taking 107510 the cnnttnt of theiniide, there 
remains 5 5 94' 34 for the cubic inches of lead in the ciftem 5 and 
this liiukipiicd by '4096x8/^. the weight of a cubic inch of lc.ld 
according to II at d, the produiil is 2x91-54/^. of lead, which at 
a-^pounc^ amounts to 14 /• <$i* 5 ^* i'44^«^ 
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t6f 



The fluxion thereof is 



b c X X 

^ccxix •^%bha^x — %bca^k = o. Therefore x = 

3 ' * 

^ = length = 78-181446 inches, ^ ss 
breadth = 46*9088 inches, and = depth =5 29*313 in. 



cx 



The purchafe 14 A ix. T^i/. 



* V. Tkc did qiicjlion anpwered by A. Phllomathes," T. 
podd, H.Walker, W. Crabb, Jo. "Smrcii, W. II 
Jennings, C. Chorley, J. Finclair, Geo. Naia, A. Xaugh- 
ley, G. Hare, Ja.Royfton, Mary.Neifon, J. Clitlord,' J. 
Simmons, Jo. V^ilkinfoa, Beata White, <?WjohnCujiT 
ning. 
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VI. Tilc 



♦ V. Qj? EST10M63 

By (ihe niitiire of amhmetical progrelGon, having givoa the coM* 
Jjiou ditTcrencc the number of terms 10 n: , and the Aim 

of 'tk; iencs 40 x 20 = 800 zz $ \ there will he found the 

tcmi 
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« lit Ladies' Diaries. iBcighton'} i/if. 

♦ VI. The qu^hn refolvcd by A. Philomathes, ^ T. 

Doddy Lewi* Evan, W. Crabb, J. Smith, W. Hawney, 
' W, Armttroilg, W. Loughton, J. JenningS) C« Chorky« 
AoDe UarriSt J« Tefft, andjkveral othen* 

The mifer demanded 7/. 7/. 4i^. per cent* per ann, 
comp. iot. ' V 



~ 6 d. ^ A*s fliarc of the money, and by the conQaiu addition of f j. 
all the icfl will be found to Ijc as in the 2d column of the original 
iolution above. 

Then, their (liarcs of the field will be m proportion as their l\ims 
of money, and (incc the triangle is evidently right angled, and its 
area rr 30 x xo rr 600 chains 1= Co acres, we lliali iiave, as 40/. 
: 60 acres or as x : 3 : : i /. s. Cd. : ^'^ixs acres =: 4^ c. t ro, 
10 pole* =: A*s ibafc, aad as %h : 3 : : : -375 ac, =. 1 ro. xopo, 

the common dtOerence ; which beuig continually added will give 
the icveral fiiarcs as in the 3d column. 

Again, for the bafcs and perpendiculars : Since the firfl; and iafl 
parts ai<* triangles limilar to the whole field, and Timilar trian- 
gles bcin^ as the iquarcs of their like (ides, we fluUl have, as 

V«o • V4 51*$ ! 8-04X = /?*s perpendicular, 

and V«Jo : V7 <5875 J40 : 14 3' 7 = ^js perpendicular 
• ' ^ ' 1 30 : 10*7 jSSS^T's hale. 

Then to the firfl and la 11 areas add their adjacent ones, and the 
Aims will be the next l»niiiar triangles; whofc hdcs being calcnla- 
ted in the fame manner, their perpendiculars will be thofc in the 
iafl column, and the differences of the bales will he the baies in 
the column next to it. 

* Qj' E $ T I o N 64 Jiilved, 

If r be put for the rate of 1 /. by the nature of compound inte- 

u 

reft, we ftall have 100 k i. "4^ ri * 2S »oo, or i 4- ♦ S a, or 

=sx^ «=stfj andf sitf^^-^ tes-oTijtft. Henottlie ^ 



rate ftr ccnU is so9 *07368 =1 7*3^8 = 7 /« 7 1. 4^* i*a8f« 
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HOrX6» QjlESTI^Mt i.KSVSIlE9.. x6$ 

The Prize ^lejllon anf'^xered by Anna Philomath es, W. 
Hawney, Joliah Clayton, J, Buckey, Philomathcmatica^ 
Luke Cullimore, Marv Ndfon, Jo. Smith, E. Elphick, 
C. Mafon, T. Orme, Henry Hale, J.Jennings, Ja. Pearee> 
W. Doidge, Cha. Chorley, Anne Harris, and W. W hit- 
worth, before Candlemas-dayy and ajicnvjards by Tho. 
Cary, J. Gary, G. Hare, J. Stocks, R. Whitehead, Be^u 
White, and Peter Ward. 

W. WhitworthV anfwcr. 

The lengths of pendulums are reciprocally proportionable 

to the fquares of their vibrations. 

Therefore as Iq. 6i =: 3721 : 3600 :: 39*2 : 37'025a = h 
the fubtenie, whence the iidc a mud be foiina by this 
theorem : If a quadrangle be infcrihed in a circle^ the re 61^ 
aiigles of the tnjo diagonals «u//// b£ equal to both re^t' 
angles af the oppqfitejtdes* 

Now thediagonab being each ^qual to the fiibten fe hy the 

tlicoten^ is aa-^rha^bb\ ergo, ^bb + \bl^ib:si 
*5*4l9o6a inches, the fide of the pentagon* 

Then b being the hypothenufe of a re^tang^e triangle de- 
fcribed in a circle, ana cd part of the diameter (as far as 
where the perpendicular falls} the hafe; the perp en. being 

m and the other part of the diam. dfi^Jt have aj bb'^^ 

4 

cdi and \aa -r-cd^ df\ and cd-^djC^ diamet. re- 
quired. Alio the area of the pentagon wiO be o^i'^ioySz. 
Then 3 : 13 : : 945'aio7 ' 4095*913391* area of heptagon, 
3*63391* : I 4005*91 in duplicate ratio, .to fide ot the 
hepugon.^ Then the other parts are eafiiy found, as below. 

Parts. Pentagon. Heptagon. 

The area of the ^ — 945**107 — 4095*9133 

Diam. of circuni. circle — , 39*8768 — 76*8^93 

Diam.ofinfcrtbed circle -7 3a*a6ii — 69*1047 

Circumfcnbing circle — . — l%s\%l6% d4i'3637 

Infcribed circle — — . iqVi$iq *^ » 17*0994 



Mathem, . Q 9/ 
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Ladiis' SiAtiii. IBet^J^totf} Z7if . 

0/ the Ecli^cs hi Ijig* 

Poor times thts year, In their nttaral courfe, n^I the fum 

snd moon be dqjnved of giving light to us ; the calculation 
I have iupputated forok J(firommia Caniina, the tables of 
the celebrated Mr« Ti^. Stmt. 

1. Sun eclipftd the 8th day of febmary, at 6 oxiock in 
the morning, tiie fun bung then not rifen, can't be fecn by 
us in the britifli iilands, but in the cailcro CQUQUies itwiU 
be a conilderabie deiiquium* 

2. Moon eclipfed on the 23d, of February, at 50 min. after 
7 in the morning, but the fon rifiog half an hour before 
the moon confequcotly rnnft be fet, as being then diametri- 
cally oppofite, ib the moon nnmerges j oft as the ecli^ie be« 
pa%f and makes it invifible to ns ; but to the Weftern illaads 
It will appear s digits edipied on lier foythem limb- 

S« Sun edipfied on tnefilay the 4th day of auguft, at 6 in 
the afternoon ; but it may be invi(ible» the moon's foutli la- 
titude fo depreiTcs h^r as not to intei|v>fe betwe^ ^e futf 
and oor ^sght^ 

4. Moon eclipied, and rifible on tuefday the iSth day of 
ajc^ufl^ at 2 o'clock in jthe evenings , 

h. m. s* 

The eqvial time of the true 8 at Coventry 7 44 3 

The timt of redu^lion add — — — 3 23 

Corre<5l Uiiitfol true § in the ecliptic ^ — 7 47 a6 
Aquation of time add ~ — 23 6" 

^he apparent time of S j-* — *— 7 50 » 

Interval of the true 8 ^ the greateft obfcur. fub. 6 46 

Hence at Coventry, Auguft x8th erenijag- 

m. h* 

The beginning — . — « ^ VII 18 

The middle or greatcfl obfcuration — — VIIT 15 
The end — ^ — — — — — IX ij 
The whole duration > — — ^ — I 55 
Digits eclipfed north — ^ — —3D. 3'. 41". 

The latitude of the moon at beginning — 45^'. jj". S. D0 
jUitigyi4c.fLt the eod^ ^Quih dcfcending. 



It 
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No. x6. Kbw Paradox St. tjt 

It would be much for the improvement of agronomy, and 
honour of our nation, if perlons who have well a(ljulled 
pendulums and proper inihuments, would obferve the times 
and parts of the ccHpfes, and communiccite them ; that 
eclipfe of I) 9 fcpt. 17 17, was obfei ved m latitude 55 to be 
obfcured about 7 digits. 

The thi'ee obferrations following were made and adf lifted 
to the city of Coventry by an accurate hand. 

Oft, 9d« I3h.x»' 40" JwpJter's jdfatelliteemergcd^ 
' 27x7. Dec s 9 %% 00 Jupiter's 2d fatellite inimerg. 
171 7« Jan. aS 7 16 40 Xupiter'axft fatellite emerged. 



Nmv Paradoxes. 

. J. There arc divers places on the continent of Africa, and 
the iflands of Sumatra and Borneo, where a certain kind of 
ihn-dial being duly fix*d> the gnomon diereof will caft nv 
flia«low at alH during fareral uaibns of the year; and yet 
the exad time of the day may be known thereby. 

a* There is a certain ifland (whereof mention is madeliy 
ieveral of our lateft geograiAers) whofe inhabitants cannot 
properly be reckoned eitner male or female* nor altogether 
nermapnrodites : yet fuch is their peculiar quality, that 

they're feldoni h'able to either hunger or thlrf!-, cold or heat, 
joy or for row, hopes or fears, or any iuch oi the commoA 
attendants oi human life* v 

3. There is a very remarkable place upon the terraqueous 
globe, where all the planets, notwith(ianding their different 
motions and various afpc61s, do always bear upon one aad 
tiie lame puiat of the compafs. 

4/ There is a large and famous^ country on the donrinent 
of Africa* many or whole inhabitants are born perfectly 
deaf« and others ftone-blind> ;md continue ib dnnng their 
whole lives ; and fiidi is the amazing faculty of thofe 
perfons , that the deaf are as capable to judge of founds, 
as thofe that hear, and the blind of colours, as thofe that 
fee. 

5. Fcholafiicus (ends the following in latin, out of Oviicn*}$ 
epigrams. 

Die quibus hoc animal temt nafcatnr in oris» 
Mafcttlus eft'matwr cui, mtilierque pater. 

♦ 
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i^Z Ladies' Diakibi. [^Beighion'} iji^* 

New ^ejlimu. 

1. ^efiion 65, hy Mr, Henry Walker. 

■% 

When firft Celumhus^ with advemVous mindt 
The oce^ cro&'d, a wefiern worU to find. 
With him a gentle Spaniard^ young and hk^ 
Saw, and confefs'd the power of beauty there: 
An Indian vir^n firft engaged his love ; 
She innocent, nis pailion did approve; 
And crown'd the happy lover, 1 am told, 
With native beauty, and with native gold. 
A wedge of gold (herfcif the lovelier prize) 
She brings • wliofe lengih arc! depth ^vho niiiitipiies, 
produces ninety-fix; the breadth by depth fourfcore, 
The length by th^ breadth one handred iwerrty niore. 
1 he fides true meafures, what, I do demand j 
And.wotdd the wedge s value undcrikandl 

n. ^u^sn 4i» Mr. W. Doidge. 

In the latitude of 50 forty- eight, 
I faw R rauibow bcautitLil and bright; 
It bore norih-eail:, three qu;-irters eaft, tS I 
By all my care and art could beil: deicry. 
What was it of the clock I fain would know, 
And beg that you the iaoie to me would ihow^ 

III. ^lejllon 67^ hj Mr. W. Hawney. 

What number of * guineas and Diftdles, I pray, 
(With- no other eoin) wiH one hnnared pounds pay?. 
And how many ways? Pray declare unto me ; 
And rJl give yon a pot whenever I you fee. 
* Guineas at ai u td. pUtoles at 17^* 

IV. ^^hn 68, hy Mr. John Leddell* 

Within my garden Fve a piece oF ground^ 
A circle's arch that is exadfy round: 
This arch*s fine, in length juft bo feet ; 
Its verfed fine in length is ten coinplcat* 
Now I would have this arch continued rounds 
Till the fine's length forty five feet is founds 
Ye men of arts, now to oblige your friend. 
Of this new arch's verfed fine the length pray lend. 

. kjui^cci by Google 



No»i<. Nbw QviSTioMS. t7$ 

V. ^lufihn 69, hy Mr* Jo. Smith. 

i 

Three countrymen in Llncolnflure^ 

A meadow ground did buy 
For nincfcore pounds; to their dciire, \ 

In oval form did Jie. 
The corjugaie was forty chains. 

The focus point was found 
Juft fifteen chains, by mighty paios^ 

From th* cemer of the ground* 
Now A would in the middle be» 

And r's ablcifla were 
Jttft eighteen chains; whereas that E 

His ordinate was near 
To thirty chains rightly appty'd* 

Now what (hall each man pay ^ 
And how much land ? I pray» aon't hide 

Such things as needful be. 

VI. ^ejlhn 7o> h Dodd^ 

As vlfiting a friend, the other dav, 
Tho* nnprepar'd, 1 then nndt needs iurTey 
A piece of land» exac^l triangular ; 
One fide of which I only cou'd come near: 
Q^uoth he, This angle once was found to be 
Thirty degrees, and minutes forty-tlirce-t. 
The fides including it when multiply'^ 
Together, will (it that be any guide)' 
I formerly have heard, exadly give * i^t'TS 

In chains * eightfcore and eight, tenths feventy-five^ 
Th* afEftance tjnly of Sir Jcnaj Moore^ 
Thro* bis compendium > T could then procure 
H^thout the ftelp of any inftrument, 
rd hare the rule k> find Out the content.. 

A ftone for a- hog- trough, I'd have 10 cojitain 
Ibches live rhoiihind iuiir hundi^d; and then, 
lis length, breadih,, and depth, to the funvmuif amoimt 
Of fifty-feven inches, as houfwives account ; 
And the trough ntuu bn madie exa^ly to hold 
Kyc Wittcheften pecks-; or Fm fure or a fcol<L. 
So pray; you fair ladies, lend roe what» dire^^ibjpis; 
The workman may want, to find thadim^fionsr 
Or what they mufc be (like within as witliout)- 
An'tupieaOe you to ihow» it will bring us hotkout;. 
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if4 Ladibi^Diahiis* {^Bci^tiaH2 I7if ' 

Vm. ^cfiion hj Mrs. Mary ^dfoxu 

A cnptaln on the feas, who was both brave and bold. 
Had taken from his foes a chefl well fill'd with gold; 
Then all his men were cali'd ; he (Iraightway let them kBOW» 
That tach fhould have his fhare^ as is exprefs'd below* 
Now» ladies, anfwer this: How many men there were> 
4nd how «ach aiOBey each allocted to hit (hare I 

The firft took ooe pound and a hundredth part of the re* 
Minder. The ad two pounds and two of me remainder, ' 
and fi> on, -till the laft man, who had atl that was left. So 
the rooiey was equally divided. If the number of mea were 
added to the number of pounds in each (hare, the fouare of 
Aat fum would be equal to four times the number oi poonda 
ibey had in the cheft. 

IX. 9ji^i$m fp. 

Show me how to find, what's the kail ouaAer 

That you can divide without a remabder? 
By given divifors ? As the digits nine ; 

Io( a ttue caonoBk, Vd give a pint o' wine* 

7L J^c^/oMT 74» h Crabby 

Let the dimenlions of a fpheroid caHc 
Be luch as here are under ; then I aik 
The difference in wine gallons, that arc 
Between the greateft cube and cylinder 
That ean be inscribed in the iaiiie. Pray try^ 
And let us know in your next diary. 

Diameter at the head 31*8 > 

Diameter at the bung 40 V inches* 

Length — — jaSj 

The Priu ^eflhn. 

The at\Jwrtr maji bj ki nvin 10 qf th^t diarku 

Ladies, I have a wager hud,i 
Which I fhall lofe without your aidi 
In Turner's yard hiy a wheel nave. 
Which kte was turned in his lathe. 
And is,, m ihape, a fphetQid's fruftra^ 
But for the axeltrce, there muft a 
ilolc be made, whofe vacuity ^ 
The fruf^um of a cone muft oe;^ J 

Aad ba£$; breadths in analogy* * J 

Or 
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Or tatioy fixed is and certain. 
Being as twice eight is to thirteea; 
And the length io inches eighteen. 
Tht hole being made of this £ud fopn^ 
A'gallon is to hold of com, ^ 
And two tenths more of cubic inch. 
Pray, ladies, help me at this pindi. 
Ana tell the breadth each bafe anift be* 
To find the nave's folidity. 
Four times the breadth oF the bigger baie 
Of the cone's iruftra (in this cafe) 
Is the greateft thickneft of the nave ; 
Thrice the faid breadth each end ratift haYC» 
Now, ladies, Imoli humbly crave 
Your help io the next diary. 
To fend me the lolidity; 
And alfo the periphery 
0*ch* hoops that this nave environ 
Pour bcbet from each end (of iron). 
Having yottf help, J*ro yours till deadi. 
And yau'B obfige each philomath. 





1720. 

Paradoxes anpivercd. 

Arn A Horizontal dial under the equinoaial Iii|C Cafts 19 
1. JTx, fliadow at 1% o'clock twice every year. 

Par, 2. If puppets may be called inhabitants^ it will an. 
fwer this paradox. 

Par. j.^ Uader titfiler of the poles of the world. 

' P^r. ^ The blind and deaf fcave capacity to judge of co- 
kmrs and founds as well as thofe that fee and iie<tf> dio' ther 
want the leioes of feemg and hearing* ' 

Par.s* Progenitos vidi nanjcrofiis vere ♦ Gyrtnot 
TSmz rana, hie bufo^ mater hie* ilUpatec. 

Solutions 



Solutwns to the quejlums. 

A wedge of gold delightful to the eyes, 

The charmipg fair was muck the greater prize. 

Tlio' dut qaefliMi was falfe printed (breadth for depth) 
in the loth IbCs yet the true tofwer was given by feTeral«. 
but with fome variety as to the value of the gold, as either 
ftandard, pure* or aliay'd. The length is, bieadth lo, and 
depth % inches, ami if 'X00S3 inch. = i oimce, and the troy 
pound =S4s/* xo/* the value was 3371^/* i^s^^d. 

t II. ^u^/lhn €6t afffivertd hj William Armfirong* 

If the fun was near the equinox, which is unlimited in the 
queOion, it was. 33 min. 45 ieconds pad z evening* 



from the quefHon It is crideBt that the breadth ft to the length, 
at So to 9tf,or as s to ^, and to the depth as i»o to 9tf er as 5 104«. 

Wow the product of 4 and 5 is to , which ii fimilar to the piodu<SI 
$0 in tl^e queftion; and each^of the proportional numbm 4, 
4 will be to the corcefponding numbers required^ as the root of 
CO the root of 80. Wherefore as {/^no i ^^o^ii ^tj ^4 

^4 : 8 rr the depth, 
Slat: <j:xo=z thie breadth, 
: II r= the length.. 

Hence the content is 8 x 10 x =: ptfo mche?. -And, \if\ng: 
VTard's tables, p^o x xo'jijii? i jounces 1=: Box 1035^*73 
8ft8 74!84/^« which at aa/. xor* amount to 3X4ijy. lo'i*. 

f lU Q u £ s TI o K 

In the above original folutioa to this queftion, it Is joft]y.fie<-* 

marked that the queflion is unlimited, as the declination ot time of. 
the year (hould have been given, and then the foUilIon ^vould have 
been very eaty : For as the rainbow rormcd directly oppofite to 
the Tim with regard to the obrervcr, the bearing of the fun will be 
S. W 4 W. 10 that in a fphcrical triangle would be given two fides 
(— the colat. and codeclin.) and*" an angle Cthe fun's azimuth or- 
bearing from tlie north) oppoiitc to unc of them (thr codcd'n.)^ 
to find theii included au^k the mealuic of the time kosu uuoo^ 
rci^uixcd. 
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^ UL ^ui/iim 67, taifmfd b$ Mrs. Uefychisu 

Guineas ten, forty-four, and fcventy-eigiit, 
(As I do rake it] fet the matter rigut; 
An hundred ana five, (ixty-two, nineteen. 
Are all the piftoles to iuifwer each guia. 

f IV. ^ejlion 68 aripwgrcd. 
The verfcd fine's length aS'aoii feel. 

V. J?ttC/?* 



Put X and y for the number of guineas and piftoics ; efpctflH^cly, 
then the number of fix-pcnccs in them being 43 x and 34J, and 
the fix-pciicei ia 100/. 40#o, wc iiiall have 43 a + 34^ ^ 

¥«t c>^M«^ t1y f tiniM thr fair t»«- 'm^/iT*- 

^3 ^3 



S a vtele ttiuite; tike thU tern tbe «Me nmiber 




=5 9» and there kemaini the whole number ^"^ 'If ^ch 

put = p ; then 43 / ^ ito, wiictetlie Icaft val«e of is e* 
▼idcntly 3. SnbftioiM thtft V4liis of jr in the valoe of and we 

ihall have jr :s ^^^^ ss i>o — 34/, ia which the g^eatdl 

value of ^ Is evidently 5* Sotfatt the qadKon admt» of only three 
Iblutions, » having only thfc^ vahiep, viz. 3, 4, audi; and by 
vricing eaeh of thdQ( numbers for / m tike vahiet if jr and^^ tve 
obtain s 79« 449 and 10, andjrsi 19, end sol* 

t Qj' s s X X o y 8 ^vfdL 
nefi^ fine being 30, and verlbd fine 10, by the native of the 

circle* the diameter will be 10 -|* = 100, and conio^utntl^ 

the ndins S |0# Bvt, by lighMttl^ cd triangles, the co fine of the 

jatwlioi^ii^tfiaei«4i> win boss Vfo^-^^f^sssV*^* 

SS 5 S af7P4494y dec* which beii^ ttlm frM tlienidlw 

SO, thcic feoHaa ariko5|0j Ae. fbtilKVdiMfintic^^bvA. 
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iri Ladies' Di AH I £s. {BtlghtottJ 1710. 

* Y. ^^iQtt 69 ar\pmred* 

In the 9th lio^ of this queft. the mor of [not] inftetd of 
[in J quite altered thedeflgn ; otherwife th€«iiWerhftdbeeB» 

yf s part 96*65864 pounds 

E — a5'i97t» 

t VI. ^efi, 70, anftver'd by Mr. John Finch, <>/ Norwich. 

As rad. : to S« gi?. aogic : : i thc redaog* gin : to area 
44r» xr. 9^. 



* V* Qjj 1 s T I o K J&lvci* 

Bf the d^-ani^ triaogks, the dt fcncc betwe en the Itais 
and the end of the eoD|nsafie will be V*o» i| » s »f s= the 
lend«lnmfTOie b]r the natuie of the eUipfes theot by cafe % p. 

if««r..»»:^ V*o^ —,15* 25^/4* 3* ^ 

Maiiiiiaaon» as*-' , ■ ■ * sa5 — ■ » ^ ' *-3 

^ ^i^s: 8*4640543 the abfdfla of Fs part* 

Now =s*ttf9»et, and ^ ;s *3d 1 bar the tabnbv 

50 so 
areas for ihcfe two quotients, in the tabic of fc^cnts^at ihc end of 
ray Mciiluiation, are 'oSjppjS^ and :iS4SioSS, ^vho^e film taken 
from '78539816, ther^ remains '44185175. Alfo the produ^ of 
the two axes r= 50 x 40 :s ;iooo. 

Then, by rule x p. 244 Menfur* we (hall have 
*o8799s8tf X »ooo s iyj'99i7a S £*spart'^ 
■15455055 X »ooo s: 509'iotio s r*$ part V <in iqftiare chatnt s 

*44x85i75 X 4000 aa5*70350 r= ^'s part > 

thdr Aim being 1570*79634 ss '78539816x4000 s the urea of 

the whole dlipfe. 

Alfo, by proportion, we luvc as i5 70-7963x : 180/. 

fx75-99i7i: ao-i6rx/.=: xol.-^s. 4^. o'5 ix ^. = £'s moQcyj 
II < 509*101 10 : 58-3387 sr 58 6 9 i-ijx =2"'s, • 

(^§85*70350 : 101*45^41 =;ioz p 10 x'336 zi^'s* 

180 O 00 fUHl. 

80 that the nuoibers in the oriiginal foiution are faUe* 

f VL Qj> s T I o N 70 JdvU. 
* Byahnownrulefofftheareaof atriaingle» we haveas i : -51079^ 
(the nat. fine of 30* 43') s i 84*37 S = half the produa of the in- 

Udes : 43*09919 chains s 4^ > 9*i?o7 paches. 
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Mo. X7* Qy £ST10N4ANtWSRE». X79 

♦ Vn. ^u^hn lu anfwered hj Mr. Nath. Brown, norltlng- 
mafin at Slaford^ in Uneolnfiin. 

length 30"^ \ Cn'in') 
Breadth 15 \ inches without < \v^%% > within* 
Depth i»> ' C 9*5w3 

t VOL ^lejllon 1% if^fimred. 
TSienien were9j^»andhad99l.e«icht Thewholeptot U 



* VXI* Qjf X S T I O K 9S J^lviif. 

Put jr» jr, z for the length, breadth, and depth of the (lone te*> 
fgftiSxi^kf : Then, by the ^ueftton, x4-;r + 2 = 57, and xyz 
5400. The q[oeftio& then is tmliinited, there being one eqpOL* 
don lefs tbafi the nnmber of nnknom quantitiei. We ihall there* 
fore aiTume anodier condition, w. we ^all fupfioie the length to 
be double the breadth. Of jc sr a/ : Then, this written for it in 
the two gmn equations, we have %f^zisi S7> and ajr^jc s 
540P* 

Hence 2 s $7 f jr, which written for it in the lall equatsdn, 

we have 114^^* — ^y"^ = 54oe» Of ip^* — jr' = poo, Hdre 
jf = 15* Confeqaentiy x =s ajr =: 3o» and 2; ss S7«— y s 
57 — 45 = i»- 

* Then, £nce s pecka s lox atfS*8 s a^8B inches, and fimtUir 

1 

iulids are 2S the cubes of tkeir like fides, we (hall h^ive as y 5400 

t or as V^as : v^iia or as ^^HH • V^^^t >s, as 

15 : aV^io : : 'Si; : A y^no = 11-88704^ the dimtniioas 
of the hollow. 

f VITI. Qju E s T I 0 N 71 y^/W. 

Put » for the number of pounds in the cheft : Then^ b j the 

tueftioo, I 4- ^-^^ s — "^ -i ? the lirft man's ihaie, and con* 
^ ' * xoo too 

isquentlj the fum afterwards left s: ;r — * = 100"^^* 

a^aia, 
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Moft readily, fir, HI the number divulge. 
Which the margin makes plainly appear. 
ril the canon relerve till I taitc of your wiaci 
Pray obimc, Vm iichoolmaiUr oi Ware* 

Mr. NaugUey gives this canon ; multiply the highcft given 
powers together, and their produas continually by everv 
fuch given prune, as is no component of any o f tbfi i^d 
powers, or then produa, or of any Other given pfwe: So 



f) 0 X — 9 9 



again, Ac xd iittBH flaic will be » + ^ ' 

l5!___122_ — iiZf^'-jt^. which rnuft he that of 



S «P70' + and * = >970» — 99eo r= ji8oi = the ma^ 
to of po«i4»l»tta«Wft. Aai a: »» as eadi 

% Inputting J = the iiiiiiibef of men, by the qoeOion it win 
be 2 -4^ 99.* =2 4 X 9801 i bcncc, by extnM&f the lOot, z + 99 
- X X 99 and z = 99 = tb* iwmhef o« men the toe with tha 
I^iu jei ot pouna« in each man's ihare. 

* IX. QuEfTloK lijdved^ 

The general rule for this fcina of queftioiii. Is to begin with the 
Kcateft number 9xA ddceod fraAially to the leaft, taking the con- 
tinual prodttdfc of them ; bttt omitting fuch of the Icfs numbers or 
of theif fadkors as are faAors of any of ihc greater ones, So» in this 
eaample» 9 mnft be ufed as ^ing the highefV number; 8 mufl l>e 
vfedbccaufe neither itfclf nor rmyof itsfaaors i, and 4, arc faclort 
of 9; 7 mud \)t ufcd bccauie it it no faAor either of p or 8; 6 mud 
be omitted bccaufe one (3) of its factors divides 9% iind tiic other 
(a) divides 8 ; 5 mufl be ufcd as being 00 divij'oi oi either 7, or 
9 • l)ut 4 mnft be omitted as being a faaor of 8, 3 muA be dmiited 
as being a f^aor of 9^, and % omitted as being a fa^or of 8. The 
icafon of all wbieh is extwmely obviouA. 

Then 9x8x7Xi::ra52«:=th€ leall nuniber required. 
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No. 17.^ QjJ £ S T I 0 N S A K S W £ & £ »• itl 

* X. ^^Jon 74 ri^olved bj Mr. T. Hill, 

As you are Crahb by Dame, I think by nature too> 
I your crab do tafte at laft, but 'tis with much ado. 

The content of the cylinder 18^*4503, of the cube 84*2645; 
the diflference ixi vviuc Raiiuns 07'98i8. 

• ^ The 



Let CB be half the length 
©f the calk, CE and CG h i It' 
tlie height uf the cylindci aiid 
cohe fcipoSlively ; draw the 
ordinatcs £F, GJ, and to the 
point F draw a tangent meet-' 
mg the femi-tranrverie CA^ 
and fenii-coBjugate CP, pro* 
duced, in T and K. 

Then, hy p. 109 Simpfon^.'^ 
Geom. zd edit, the fub tan:xent 
is twice the altitude ot thegrea- 
tcft cylinder, that is, RT ~ 
z EC \ hence CTzz iC and 
CiC = ~ £ F : but, by the na- 



* X. Qu £ s T I o N 74 Jdved* 

T 




biieofiheelUpfc, {^^^ 



A 
D 



:CA'.CTof^CEX hence CE 
iCD:CKox\Et^ 

rs C^Vf, and £F» = {CJ3» : but, alfo by the cUipfe, 
^CP» — 5H» : C£ : : CX> : C4f =: -^-£ £-^^ — s and 



therefore CE (or Cy^V|) =: 



CD X C5 



Hence the 



Iblidity of the whole greateft cylinder will be xCE%EF^ X 

X CB ^ 3 14159 5;c. 
314159 &C, :S ~7~ J.':^ — \-r.^.i.«r7T—^ X ss 



»0 J X 2<J*4 X 4 



3*14159 &c. _ 



= 4» 1 00*05, 



3.XO ^ — 3.1 5*9 * ^ 

Again, CG being half the fide of the cube, and G J the radius 
of a circle circumfcribing one face of it, the fquare of the fide of 
the eube or 4CG* will, by right-angled nianofcs, be = a/G»; 
and hfnce IG* = xCG» : but, by the clhpfc , CA"^ : C D :: 

CA^ — CG» : GJ^ or xCG* 5 hence VzCA^ CD* i CD 

CAXCD 

U CA*.CGzz y^^^;^r:^"ciJ^ ^ writing the v^lue of CA 
Diary Matb. R inftcad 
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l8i L A D I E D I A R i E s. . IBeighm'} I7«>. 

The Prize ^^hn ai$Jwted Mr. Whitworth. > 

Put i = I^, = 16, / = l8 the length, ^/=: 26^1 the con- 
tent, ^='7 8539 &c./f=lcffcrbafc*sdiain. Thcni^ : : y 
— greater bafe's diam. Now the area of the greater bafe, 
kfler bafc, and a geometrical mean multiply*d by j = 4» 

the content, that is aa^ -t- + ^ 3 ^ ^* 

»rhich reduced is ccaa rkr ilf^a + kcaa ^ --jj- • oy tms 

equation 

■ , — ■ ill. 

ioOead of iO " , ^^^ ^ ^ whofc ciibc U 

le? X j5 194tf4'4i s= the content o£ tli« cub*. 

The difference of thefe two contents is 126^5*^4 inchci := PT'^S^ 
jirine gallons s: the difiexcnce rcqaned. 

P a I Z E Q,U E S T I O N filvfd. 

Potting t6x and 13 x for the diameters of the ends of the ccm'c 
'frttftum, and Ji = '78 5398 8cc* by cor. p. ij^ Meofur. vrc ihaU 

_ — 18 ;» 

liavc the content ©fit 15: i6 4- i^J * — ip-li X X — ^^9 

by the qucftion ; hence x = ^ j//^^^,; = V ^^^V^i^ 

r: 'jootpSp. Therefore 16. v ami 13 x become 4 ^047^24 i^"^ 
3'P038857 for t!ic diamctevr, of the hole. 

"The greater di.iiuaLr drawn into 4 and 9 gi^e ip'zipii^tf 
and 14-41 43 47 X for the diameter at the middle and ends of the 
' nave ; and confequently its folidity including the hole will he 

^ I 8 H 

24*4143471* +i.ip~*i5>xat9<S» X 4460-386; from which 

taking %69 the content of ^e hole, there remains 4191*386 for the 
.quantity of the folid. 

Alfo, by the nature of the ellipfe (fee the lift %) CB* 1 
CG* a CD* — BH* : CD*.^ ; and hence %GI ss 

^ — = 17-8745048 (cs 

being 9 and CG 5 by the quefllon) ; which multiplied hf 
3<i4i|p ftc. we have 56*15441 for the circumfcrenec of tlue.hoqp. 



Ho. 17* ' . £ C L I F S £ S. XS| 

equation a = 3^903 886 the lefler bafe of the cone's fruftam^ 



-^-tz 4*8047^2 the greater bafe's diameter ; whence th« 

greateft thidtnefs of the nave i« * — I9'ai9ia8 

Bach end — ~ • ~ * ."^ I4*4i434^ 

The folidity of the fnift; die caTitv fiibt. 4I9X*4q8x34 , 

The diameter 4 inches from the end ~ 17*374505. 

Circumference — — — — ' * 5^*<5440»' 

The lot for the prize fell to PhUoniathcmiUrea^ 

Of the Eeftpfes in ijio^t 

There can happen but two eclipfes this year, and both of 
Ae fun, but invifibljb to the inhabitants of our Britl(h iflands. 
Oneof them is before the fun's apogseon^ and the other af|- 
ter ; fo that the earth's ihadow, and her atmolphercy are un*- 
eapable of ecUpfing the moon. 

I. Sun cclipfed the aSrh of jannary, near 11 in the fore- 
noon, at which time the moon's latitude is lb much ibuth, 
tliat the Ihadow will be deprefs'd too far to be fcen by us. 

a. Sun ec)i^ed the 23d of July; about $ o'clock in the- 
Viorning» but eods-ere the funjs lifen. 

The total eclipfe of the moon the aoth of auguft, 1718, I' 
obfcrved near Cnatefworth, in Derbymire : the oeginning of 
total darknefs 55 min. pait 6, the end of total darknefs 4^ 
*min. after S o'clock»*the fuU end of ilie edrpic 48 mii^« afut* 
9 at night« 

Mr. 7o/>n Child^ at Kingfthorpc, near N6rthamptOtt| in- 
Latitude s^h obferved the end ot the eclipfe 9 h. 50 min. 

Adrajlea^ of Wirkfworthj in Derbyfhire, fent me the cal* 

cularion of the moon's eclipfe on the i8th of auguft, 1719,- 
perform d by her own hand from the Caroline Tables ; and 
altho' eclipfe will be over before this diary is publiflicd, 
yet I ou^hc to acknowledge thf favour by committing the 
refuic oi her calculations 10 the preis. 

h. ' " 

The equal time of the greateft obfcuration — 8 29 6 
Equation of time l"ubtra(5l — — — 14 3> 

Remains the apparent rime of the greateft obf, 8 15 % 
Time of half duration fubtradl — — — 58 o 

Reraains the beginning of the eclipfe, eveaing 7 17 3 
Semi-cLurat. add, gives the end of the eclipfe 9 13 3- 
Duration x ho. min. digits celipicd ^ d. 1% m. 

K ^ Since 



iZa Ladies' Diaries. [^Beigl)ion'\ i7i«. 

Since thcic is no vifible eclipfe this year, i7»o, I fliall here 
infert one of the moon, which happens in theenfuing year 
i7ai, die aad of decenxbcr. 

Jujl as I received it in vianufcript fmn thejame ingenioiis 

^entUwuiUH. 

The mean 8 »4d decerober, 1741 — — aa 4 7 * 
Differehce from the 8 parts — — — 45 5* 

Hourly motion of 0 2' 33" of 1> ^ f dif. 27 34 

Interval of mean and trae § fab. — — i 33 18 
The middle time of the S — — — 22 a 33 4i 
Anomaly 0 6. 4. 15. j8. Anomaly D — ji 19 27 ^ 
0's place in — — — — 9 11 46 47 

'J he moon's place in the ecliptic 25 — — 3 ^ 57 I7 
I he [)lace oi dragon's head iub. — 3 U 36 3^ 

Arguments of latitude — — — 2041 
Rcduaion fubtr. latitude of 1> north — ' i 44 

Difference of hourly niotions — — — 27 ^6 

Rcdu(51ion contrary 10 the title add , — tl 
Correa equal time in the ecliptic — ' ft 33 53 

Rcducl. fubt. greatelt obfcuration — — aa a 33 3i 
Equation of time add — — ~ 3 
Apparent time at London — — — a 37 9 
Difference of meridians fubtraA — — 4 
Apparent time at Wirkfworth — — aa a 3x 9 
Half duration -7 — — — 15x40 
Beginning of the eclipfe — — ^ XH 39 49 
End of the eclipfe, evening — — — liU %% 49 
Lat. T> at begin. 5' 14" fou. at the end nor. 633 

This eclipfe is total to the caflern inhabitants, but with 
«s will not, becaufc the ]) rifes not till the greateft part iis 
ezpii^d; ihe appearing tiien about 6 digits darkened. 

Et fcecunda facit pedora laudis amor* 
Viritur tngenio \ cseteia mortis erunt* 

P,S. Near Bcighton, in Derbyfliire, the i8th of auguft, 
J 7 19, I obferved the moon's echpfe about 3 digits 18 min. 
darkened on her north limb at 26 minutes after 8, and the 
end at 20 min. after 9, being in duration fomething longer 
than the former calculation of mine. 



Far. 
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No. If. 



New Questions. 



Paradoxes to be anfwend next year. 



I. There is a certain people in South America, who are 
properly f'urnifli'd with only one of the five fcnfes, viz. that 
of touching; and yet they can both hear and fee, tafte and 
fmcU, and that as nicely as we Europeans^ who have all the 
five. 

9, There is a certain place On the continent of Europe* 
where if icTeral of the ableft aftronomers the world now af- 
fords fhould nicely obferve all the celeftial b6dies, and that 
at the fame inftant of time; yet the planetary phafes, and 
their Tarioos afpedis, would be really dtfierent to each of 
them. 

3. There is a certain European ifland, the northermoft 



latitude. 

4. There are two diflant places of the earth lying under* 
' the equino(5lial iitte» whofe differenre of longituoe h com-- 
pleat] y S6 degrees and a half: and yet the true diilance be* 
tween thefe two places is not full 86 Italian miles. 

Paradox 5, by Mr. C. Mafon. - 

Leaoder to his Hero writ: andlhe. 

As oft writ back to (hew her conftancy : 

When with them both the poft three times had beeH^.. 

They had no more thaa each a letter feen. 



I. ^^hn 75» Mr.TbQ^Dodd, Apr. 30, 1710^. 

At Michaelmas laft, feventeen hundred nineteen^ 

My writings will fhew, which are yet to be feen, 

That to me were three hundred ana twenty pounds due: 

And half of that fum, brfides forty-two, ' 

Jufl: five vcars after that I might demand; 

But would fain have the whole fomewhat fooner in hand. 

I agree to rebate for the latter fum too, * Simp, int^r^i. 

At the fame rate of intereft * our commons allow; . 

And I Hkewifc exped fome ufe will accrue, 

For my fixteen fcore pounds, that laft year were due*/ 

Now to know on what day, I ihoul J be very fond, ^ 

Uu reccifc my five hundred and ivvcaiy-Lwu pound. 




Heiv ^tiejiions.. 



R3 



n* ^eftton 76, 3jr iWir. W Crabb* 

If the fide of the face of each body platonie 
Be tweaty-nine inches, as yon may proje<5l ; 
Then good Mr. Oavgcr, now try to unlbld. 
How many wine gallons each body will hold i 
And to this our author the fame do impart, 
Asd you'll oblige thofe that are lorert of art. 

in. ^ejlion 77, Mr. W. Dcare. 

Upon a friend's re^efl, the other day^ 
A field triangular 1 did furvey ; 
The longeft fide, fave one, is juil % chains. 
Six icore degrees the angle blunt contains^ 
FrcNB which a perpendieular let fall 
Upon the bafe, th' alternate * legment Ihall 

' Be jtT chains* Explore, I pray. 
The other fegment, fide, and area? 

^ SegmtMt mr hfi M§xi the ft4e reqtdrt^ 

IV. ^isjlion ;8, hj Mr. G. Hare. 

Snrtpofe a plane In latitude fifty-three 
Decline, and fhou'd rrcline, as here you lec>* 
In what latitude {h.iU that plane become 
An upright? and what dechnation 
Shall this plane have, in that latitude-? 
And what angle fhall the meridian 
In fuch a plane make with the horizon. 
Style's height and diilancc alio let me fee^ 
What \vill fubftile from meridian be? 
- iVs ul lb fhow, where the hour liacs will fail 
By calculation ariihmcticul ^ 

♦ I 

V. ^u^i^m 79^, Ij Mr. John Aihion* 

At T vnth fome ladies was drinkbg of tea, t 
• The 'Weather was pleafant, and the ftrft day of May j 

I happened t' applaud their brifk genius and wit^ 

Yet thought mathematics for them not fo fit; 

But oettl'd at this w?is a learned briflc laia. 

And fun ihining plain on a fpccular glafs, 

To th' ton o'th' call corner of the room came the rays; 
,1 fee by your learning f ^he anfwering prays; ^ 
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This glafi is i^th* middle o*th' wall I do find. 
Horizontally plac'd, which ftands to th* fouth wind. 
The area 6*th* end of the room 1 here fhow, [80 foot] 
The whole rownvs dimenfions from hence I would know^ 
With the time of t!.e day ? But I'll lell you below. 
That the height of the lun is exadlly the iame. 
As azimuth, I truly do find by the beam. 

A difh of the beft (hall then be your due; 
But, ladies> the point I refer unto you, 
Since your fex proposed it, pray tell it roe too* 

VI. ^^Uh ao, by S. T. 

A Tacuum in the earthly globe iuppole. 
Extended to the fuperficies clofe : 
Then grant that we above a river have 
Of conftant courfe, and Iwift unaltered wave : 
Twelve yards its breadth; but - (ix its depth do ihow; 
A thoufand yards an hour it cans ; and ib 
It falls into the vacuum below, 
lu LAie to £11 it up, pray kt me know^ 

VII. ^tJiiOH hy itfr. J. Jemiings. 

A houfe (fuppofe) was bought and alfo fold, ^ 
Whofe coll exceeds its g;un, as I am told, ' f 

One hundred and Hxty pounds in gold* j 
Their fquares together added, will amount 
Unto the fuin * annexed. Pray, ladies, eouAt * 7o<0» 
What is the cod, and alio what the gains r ^ 
Which if you do, I'll thank yoii for your pains* 

VIII. ^^tkn 8», by Mr. WilUam Doidgc. 

As I was walking on a fummer*s day. 
Thinking to drive the tedious hours awav; 
I faw a cone, whofe vertex from the ground, * - 

Upon the flant, jud fixty feet 1 fouod. \ : : . 
The true contents of its foJidity, ... ' 

Are thirty thoufand feet and fixty-three ; 
The perpendicular height o'lh' cone to find, 
All Hicans Tve us'd; 'twill furc diftradl my s^ind. 
Afliflance, ladies, I nioft humbly crave: 
I pray, from rum .do your feryant fave* 
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IX. ^ejiion 83, bj Mr. J. Plomlcy or N.M. 

Fmm the high crofs in Briftol two men once fct out, 
Pefolvinf^ to travel the whole world about: 
T lie <*ne dire(5t <?afterly ftecring his way; 
The other went north, as fome people do fay : 

'1 ho hvi[ travcird 7 ^'^^^^ Trrrr every day, 

The other But now I voii pray, 

How iiuny times round ihc world nmfl they go i 
And how many * miles will each i ..v<. l i;Ilb; 
And how many days mufi thty he to obtain. 
To i Kct at the crofs aforcfaid again? 

* Ji£iko*ini 360 decrees ^ <ach do Ea^iijh mUs vulgar f^m^utation* 

Tie Prize ^efihn s the anfysmr may hy Ut iui$t to 

th^e diaries* 

With heads full of ale, joke, pun, and banter. 
Two young tyros, who'd talk'd much of Guntcr^ 
Euclia, and Barrow, fell to fquabhle of arts, 
Being confident each of his own brighter parts,- 
I*th' Cyclopredia agreed as a proof, 

, To fmd the contents of an old kneading-trough j. 
Whofe bottom was lurn d up oii this occaiiODy 
To fcrvc as a table, in their potation. 
^ he guinea lugg'd out, a wager was laid, 
And into the lunds of thdr lancllady p^d. 
Both fell to fcrawling, eaqh fure ol toe mattery 

cBut difagreeinfiu chole me arbitrator: * 
Aod with the mmcDliQns they to nie came poft; 
But when they came id, in good footh they were loft: 
No matter, favs one, we (hall do well enough, 
I remember, fav e-thirds o*th* breadth of the trough 
Reach'd crois the bottom as a diagonal line. 
From the bottom's edge to the upper edge or brim. 
Alfo the fides, ends, atad bottom are all 
One breadth. —Says t'other, I have not forgotten 
li'75 f^^^ is the perimeter at bottom, . 
And the area is juft one half of that fum 
In fquare lect and parts (as fure as a gun). 
Now, fir, we requeli: you, from this number given. 
To find that part's contents oW troug}i, if fet etea 
Or level — to the diagonal line ? 
And how many gallons it will hold in ,wine? 
^ And alfo the whoic trough's vacuity 
In inches : —pray tell me how maiiy they bei 
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1721. 

Tife^ Authors Preface. 

ALthough learning, and the mathematical fcicnces, have 
never wanted the defence of many exceiicnt pens, and 
met with the highef! applaufe, thro* all ages, and (moft) 
countries in tiie known world: yet we often find mcaof fo 
bafe a fpirit, that cither from tnc height of ignoraace, or en- 
vious fpleen, they ftiil dai c to dcfpifc 'cm. 

Ars nullum habet immicum niii ignorantem. 

But mofk generaHy their envy is leveird at the female fex, 
for (fay they) learning makes a woman proud and imperti- 
nent; 'tis not the buflnefs of their fex: the management of 
their families^ and religion, onght only to be their ftudy. 

Dut for my part, I cannot ff e that the fearch after truth and 
reafon, the improvement of the mind, and duly rectifying 
the judgments, by thofe rutes, and unerring opinions, of the 
wifcfl men, fhould any more conduce to the bringing a wo- 
man into errors, than the fearch after mi tue ihould be thought 
the only way to teach us vice. Nor can I conceive, that a 
woman who does mathematically demoniirate, that the ^vhole 
is equal to all its parts ^ or a and a make 4, is lefs capable of 
manatnng her houlli ;ld, governing her fervants. and giving 
her ciiildren due education. 

Nor will flie be the lefs a chriftian, for underilaoding the 
fyfiem of the univerfe ; but on the contrary, admire that in- 
finite wiidom in the Creator^ who alone could make and go* 
▼em things fo vaftly furpafTing bur compreheoiion« On the 
other hand, it miglu as well be faid, be who underltands 
Horace and Virgil, is incapable to manage his eftate; or 
becaufe >e underltands geometry and mathematics, he is 
1 TiHt to ploW| fow, or buy and fell the produifcs of the fame. 
Whoever fhould afTert thele things, mufl bv all the world 
be thought gailty of the greateft madnefs or ftupidity. Igno- 
rance never fcts a value on any perfon, but has always Seen 
found a conftunt attendant on felf-conceit and impudence; 
when learning is the way to modcfty and good manners. Ig- 
norance is for ever incapable of knowing and doing right; but 
knowledge like a diamond poliihed, more iiiultrioully ihines« 

Staticfiers' Hall, L9ndon^ 
the 4th of auguft, 1730. 
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Paradoxes^ aufwered^ 

Firfi Paradox Mifiuet'd. 

All the fcnfes are proptrly by the touch ; in feeing, the 
object touches the retina; hearing, the found touches the 
drum of the ear; fmcliing, the eiiiuvias touc^ the fcnlb* 
rium ; tailing, the palate, 6cc. 

Second Paradox anjwr'd. 

Neither at the center, nor any part of the earth, csn any 
one obferve ail the celeUiai bodies at oae and the iame 
fiaot of time. 

id. This is meant a floating ifland, removing by the fea* 

The places are not fuppos'd on the furfacc of the- 
Ca.ihy but nciicr lo iJae center, where the longitudes ail 
coincide. 

The ah par. means, with both, not each 3 times; fhe 
poft j^tii tooK Leander's letter, ad Heroes aniwer, 3d broiifl^t\ 
It to Leanderr 

Solutions to the queJUom^ 

* I. The i$th ^ejiion an/hvet 'di 
The author's foiution is, the payment niull be April 30, 



Tbc Aim 3x0/. being due the tpth of September, and the other 
fvxn a ox /. due juA $ ycirs afterwards ; th» meaftiDg the queftion 
is to find fuch a day between tliefc two r"mes, as that the whole 

Aim 521 /. being ilun iccelvcd, neither the rccctvcr nor deliverer 
may futlcr anv lofs ; in which caic it is evident that the intercll 
of the 310/. for the time it is kept beyond the time when it was 
due, muft he equal to the difcount of the zo*/. foi the umc it is 
received bclofc 11 i& due. 

Ikaec 
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* U. The tC/i ^eJlioH answer' d by Mr. DodjL 

m 

* 

The wme that each body platonic will hold. 
In the number* annexM, is demonftrably told. 
The dodecaedrOD, fo much does contaio> 809*074 /P^ gatL 
The icofaedroe will h^ld, it is plain ; ' ft|0*i43 
lie xaedron's content, in this number I fhew^ 105*58 
Thus much the o6iaedron afFords unto you ; 49*77 
Divide the lall fum exa<5lly by 4, 
Tctraedron that quautity holds« aod no more. i%*44% 

IIL The 



Kcnre thrn, denoting the time tor the difcount by r, and coq- 
icquentiy the time for the iuiereil, or dll the whole mud be paid» 

|>y f — ;r ; by the -rules for intereft and difcouot, 3»o y ~ 

' ' xoo 

X s — X =: iC'X 5 — jf will be the intereft of jio- for the time 

S — and too -H 5 X 5 i* AO* T -22^^ = tke ^fixnmt of 
«o& for the time the rate of intereft beitig i per cent. Conle- 
.qoeotly itf x s — * = * ^^'^^^ ** ^" ^ ^ ^^'^ 

X =r 3*239888. Wherefore 5 — x rr. t'j6 years nearly rz lyr. 
»7 7 days ; Avhirh being added to Sept. a^* we luvc the 3d of July 
'*7zx for the day of paymeiiC. 



* II, Qu E 9 T f o N 76 fitved. 

By page 404 See, of my Menfuration, it is found that ^ic folid'- 
ties of the five regular bodie:;, the fide of each face being x , will 
^ thttt : 

/ Tetraedron =o'ii785ii3 
Hexaedron =r 1*00000000 
Odlaedron z= o*47I4P4$x 
Dodccacdronr: 7*6^311896 
\ Icofaedron %'iBi 69499* 

Then, firre fim'l.ir folds are as the cubes of ibclr like fides, 
each 61 tlicfe numbers being multiplied by 24389 the cube of x9, 
the produ(St5 will lie the contents of the bodiet in inches ; and if 
theie contents be divided by x)!, the inches in a wine gallon, there 
•will rdult the iercral numbcis of gaUon» as m the original Mution. 
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♦ III. The "iith ^lejTiofi anfiver'd by Mr. Crabb, Mr. Alien, 
Dodd, White. 

24*1787 chains = aac. i ro* 23 per, 
' * .■ 

IV. ^ejllm 



In thii qucftion arc given tl»c vertical 
jlXigle, one fide, and tiie alternate fcnmrnt 
of the bafe; viz. the angle A B C zn la-o 
degrees, BC zz ^ cijaim, and AP ZS 

5 If chainf. 

J I \/^ fine of ihc angle A B C or i zo^, 
and z zz P C Then, by right-angled tri- 

anglw, BP = V'^^" — and = -^^^ — z* ; ^ J3 X 

X f'^nc /. n =z twirc the ar(n ~ BP X -^^t **»at if, 
fts 4- — 2* = ^^Pz, V«» — z* ; and thk, by i^iuatki'g 
both iidfs, and 'v^itiog the numbers inftead of the letters, becomes 

48 X i674i — T69 ~ 77 -j- - '^ >^ — which will be an 
equation of the 4th order ; and by expanding it out, the root z may 
be found by converging ferles. But the root will be much cafter 
found by ttie method of Trial and-£rror, from the equation as it 
here (lands ; and by this method 2 will come out 7*077 or 
Hence the bafe .^C is (3, and the area 24149 /quare chains. 

Scbciium, 

This problem is the fame a> to di\ ide a jji^'cn air^Ic info two 
paits fiich, that the t.-ingtiit of the one uiay It lu ihc iccant of the 
other, in a given ratio. 
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♦ IV. The i^th ^tiejlhn anfwer^d by Mr. Hawney, Mr. 
i aiies, Mr. White, Mn Williams, and Mr. Fmch. 



The dial's new latitude fouth 
New declination weft — 
Dift. of lubftile and merid. 
The ftile's height — — 
Diftance of merid. and hor. 
Planc*s diierea. lungit. — 
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9 


^2 7 


So 


9 
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Vlll 


39 51 


3<5 38 



t ^* E $ T I o N 78 filved. 

The meaning of this queftion is, that fnppoHng ?n the latitude 
of S3® (north) a plane to face the north-wefl quarter, making aa 
angle of 43® ij' with the weft line, a«d reclining backward towards 
the fouth-eaft quarter 49 » if this plane be moved along the 
Xame meridian continually parallel to it.^ Hrft iituation, till it bo* 
comes an upright plmc ; to iind then the proper requiiites Ibr a 
dial to be defcribed on it. 

C^nftru^hn. 

Let £L^V he the 

horizon and Z tlie ze- 
nith or t!ie place in lit. 
53®, ? the pole, LZN" 
the pofition of ihc plane 
makin^j the angle E Z L 
z= 43^ is', iiZ^be- 
ing ihc prime vertical, 
PZDA the meridian, 
and jEJOjJ^ the equi- 
noiflial. Perpendicular 
to L.Vdraw ZB equal to 
49° zo' the icclination, 
and drrnv ihc ^reat circle 
LJBSy which will be the plane of the dialj A being the new 
VUrj yiuth*^ 6 place 
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J94 Ladies' DiARiEi. IBagkari,^ I7*i« 

V. ^ eft ion 79 anfxerd. 

This queftiofims imperfe^Iy propos*d, nokt. being fixed,, 
fb aofVers may rary ifor differeot places. The propofer,' 

Jn 

place required ; a!fo draw the grc^t circle ormciidian CP F per- 
pendicular to A W I. F. 

'[ h(.n 1) A will be cqi'al to tfie nc^v latitude fouth ; in which the 
pUac will be upright, ihc iingic A/IB ilic co-dccliiiatiun, AF the 
the diftancc oi the Tubdjlc from tlic meridian, P C the ftilc's height, 

L the diftaaee of the mcridlito aadiigiison, and the ar.^lc APF 
the plaae's difieieoce of icmgitvde. 

Calculation, 

I. Ta the ri-:ht-arigUd tri.mglc A B p'ren ZB the recKnation 
rr 49"" i-' , and Z^AZB the declination 1:1: 43*' 15'. Then 
As Cof. Z .'^7/5 — 4 ^*' is' : Radius :: Tang. Z B z= 49° ^o' : 
Tang. =r 5 7*^ 5b' ; from 'wliicli taking ZD = 55% there 
Tema^ns J.)^rr4** 58' the new latitude. 
As Kduius : v ine /^AZ h : : Cuf. Z J? : Cof. A •=! 63° ap', ' 

whofc complcuicnt x6** 31' is ihc new declination. 
As Radius : Sine ZB Tang. AZB Tang. AB:=i 35'' 31' the 
coropJemeiit of 54^ 29' the dift. of mend, and horiis. 

a. In the right angled triangle AFP3 Wpvtk AP^ P40 $^9 
attd /^A 1=, (i8o« — tf30 xp' — ) 31'. Then 

As Radius : Cof. ZLA ii Tang. AP : Tang. ^ F = 78^ $9' the 

difiance of the fubftile from the merid. 
As Radius z S.AP zi S. AA i S,FP^ 5/, whoTc fup- 

pkroent 63 3' is the ftilc's height. ? 
As Radius : Cof. A P : : i me- Z ^ s Cotang, ^ P 5= 8o« 

the piauc's diff. of longitude. 

Now this 80® 9' , or plane's difference of longitude, fliews that 
the diQance, on the cqninoelial D K, of the hour line of 12, is 
i*z^ ')' frtim the fubftile /' F; and which 15 therefore fet oppofite 
to it In the t ible to the original folutit)n. 'J'he equinoelial diftanees 
in the fume C( lunm of the talkie, belonging to the otlu r hoiiis, arc 
found by the continual addkioii ana iubtraiSliun of is"*. And the 
feveral diOanccs, on the plant of the dial, in the other column of 
the table, agaiufi the equinoAial diftances, are all found by this 
proportion, As Radius : S. ^3* 3* the (tilers height : : Tang, of eaeh 
equinodkial diflabce : Tang* of the correfponding dlf^ance on the 
plane of the di.»]. For if PG he .any hour ciu'c ; then, in the 
tight-angled triangle PFG, As Radius : $. PF :; .Tang. Z P i 
Tang, opijofite fulc FC. 

Js/cfr. In the table to the oiiiMiial folutlcn, for tl'c f'ifl.Tnce on 
the plane agunfb the hour XI, the author has fet 84^ ib' inQtad 
r firs fupplement; or rather ir.dtedi lliould be ps® 4<5' the fup, 
01 14I ai appears by calcuUtiou. 
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in latitude 53 48» as ftlfo Mr» Crabb, Mr. JJUfh Mr. f/Wi^f 
Mr* fVait^ Mrs. Z)^^, and fereral others, anfwer. 

^ Time of the day z ho. 6 hiiQ. altit. and' azinltttfi io» 
length of the opponte &ie of the room 7'%^%i6 foot, height 
io*97i b^adth <» end walls 3*a4if Mayx» i7xv> London.* 

VIr 



* V. B S T I O K 7P 

With the above onglaal anfwer, fup- 
IKifiag the latitude to be 51^ sx' that of Z 
London. Then, in the annexed figure, 
if P be the pole, Z the zenith, and 0 
the fun ; we have given P Z r= 3S" z3' 
the co-l.ititudc, P0 r= 71** 6' the co- 
declination ior May i old flile or May 1 * , 
»cw ftile, and the fupplcment of the 
aagle 2 = the compleMat xtf 20; to^ 
ind the hour angle jP. 

But M md (as the fine and cofine of PZ^ c =r the cofme^ of 

P © , and X and \/i — xx the iine and codne or 2 Q, ojr colinc 
and fine of the /L Z. » ' 

Then, by commoa trigonometry, nx x-^-h \/ 1 — .< x =: c. Hence 
by completing the ibuare and extracting the roots, we obtain 
•^^3774* :=:theconneof 4<J® V the aftitade aii'l azimuth. Alio, 




as s. F(S> : «. Z :: I. ZQ) : s. ^ ss ^ - ^'^ M (putdng-iss* 

t. P0) = -5150344 = the fine of 31 40' 4 which, at 15® to the 
hour, anivvers to %h, 6f min. afternoon. 

Agahi , ABCD repTPfent the floor of the roeoi, jS the fpectthmi> 
io the middle of the fouth fide DC, 
and B the eafl corner, and SB be 
drawn ; then will the angle B he zz 
4tS*' 4' =: tiic azimuth from the louth ; 
alfo the triangle formed by S B, the 
height of the room, and the lefietfted 
ray, will be fimllar to the triangle 
^#C, beeattfe elie altitude is equal 
to the azimuth. Wherefore, if s and 
c denote the fine and cofine of 4tf« 4^ 
the azimuth, or the fines of the acute angle* of the faid two tri- 
angles, and z the line SBi then will be = 1;, CB ^ cz^ and 
- s z 

^ { ^ : : 2 : ^ the hel^t of the room. Kow, If the area of 

S 3, tht 
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Ladies' Dia&ies. . l^Bcightm\ iiii* 

♦ VI. The Zotb ^tejllon anfwer*d. * 

In regard the dianieter of the earth is varioofly com« 
puted ; the anfwers to this mtilt differ from one another ac- 
cordingly : Mr. Crabb anfwers l469,9Sa,847,i4X years* aQ» 
cording to €o miles a degree. 

ft 

t VII. Tic Zijl ^cjllon afifixerd. 
250 pound coftj and 90 gain. 

VIII. The 



the end be 80, then — x cz = iz* 80 =: hence r s= 

» 

= 10*$.%, and then the breadth BC TViit ihc length 
DC= 15*1804, and the height := 10- 94- 

Biittf thearcaof theiide/>Cbt8o; then — k»iz s 

c c 

s= hence z = ^^^> and then die breadth 75 » <he 

r length ^ 10*5369 and height := 7*5931. 

■ 

• VI* QjJ E S T I O W 80. 

By. the queftton, x X 1000 =r 7x000 cubic yard? of vnfer 
run in an hour, or nxooo x 14 x 365J =: 631151000 a bie yards 
in a year. Now if the circumference of the eaxth be j^i6oo niik* 

tical miki. fhm ^^^''^l nautical miles or 

3 9500) X t7tfo3 X 7) . . , 1 ..ft. ^1 

^ cubic yaidi wui be Liie content of the cartli ; 

3.24159 ftcr X tf* 

which being divided by ^3 1 1 5 1 coo, the quotient U »3 34x89000000 
^r the number of years required. 

So that the firft figure in the' original anfwer feems to be falfely 
printed 1 fox 

f VII. Q^u E s T I o N 8x Jolvd, 

In this quedioB, are given tlie difTerence of two numbers, and 
the fum of tiieir fquarc^ to find the numbers. 

Put = itfo the diiferenccy r = 70600 the fum of the fquares, 
and X := the coft. Then x ^ is the gain, and jr^ 4- ' " 9^ 

dA- >t/ »r J* 

=s »;p*-<-ftrf;r + i» si«. Hence jf = ^ ^ ^ a5c 

a 

the cuft, and jt — ^ = 90 the gain rctiuircd. 
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r 

The perpendicular height 55*5234 feet.. 

t IX. Titf 83^3^ ^fjiion anjwer'd. 

The firft man travek 7 times round the globe, 15110^ 
miles; the fecond, xi timesi or 23,7600 Buks^ aad-m fti535 
day$9 or 59- years,. 



• VIII.>Qv B S T X 0« 81. 

■ 

Put <2= do the fide, 30063 the content, and z ~ the perpendi- 
cular hfiigbt Then the radius of the h^e will be t^aa — 1 r, the 

aic»of the baib s= — zar x 3*141^ > «>d the content =e ?Af In ^ 

X 3*1 41 ^.5:^30063 i Ue&cc z 5= 55-5x446 =: the perpeadicuUr re*- 

4 

f IX. Qjl K S T I O H 

It'is evi(3<*nt that the number of times roimr! ei'-h perfflin travels^, 
licforc i;liev meet, will be dire<5Vly his rate of tr.vvc!ltng. The 
qucftion then only requires to be found the leafl two whole num- 
bers th.it fliall be in a ven ratio ; and fuch two numbers it is 
cleii mull he i':\c IcaII integer tcmis ot the i.ud ratio. Now the 
given terms oi ihc r^tio aic r i ^',^7 a^^^ ^ ^TrSy or 5 *iiid 

by dividing the former of tlicfc terms by ii, and the latter by 7» 
tbc ciuuticiu of eacii ; therefore the Icstd ttrms of the ratio- 

are 7 aad xi, aad which of coafe<|uence^ve' the number ol*tiaiei« 
^achtnveis -founds 
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The Prize ^ijlion an/wr'd by Mr» J. Jope» jun. 



The whole vacuity 18563*74 
Vac. even with diag. . 12156*85 
Remaining part ^ — 6406*89 
Licj[uui, a7*73j wine galluui. 



Length at top 5*591 
Breadth — a*a7* ' 
Length at bottom 4*5969 
Breadth — 1*2780 
Depth I' 1 7 74 

Diagonal — 21300 

T/'C prize of 10 diaries *waj UJOtt by Mr. JUcii. Bumell oj 
De'wjbun^ in Xorkjhire. 

: Of 



•P*I2» QUESTION. 

Let ABCDEHGF be the trough, its depth i>/» beisg a per- 
pendicular from top to the 
bottom. Then by comparing 

the words of the qticflion 
with this figure, the condi- 
tions will appear to be thus : 
Of the rcaanglc EFGH the 
pftimeter is 11*75, and tlic 
a:ca — 5*875 ; HE zz. EK 
= I of H A' the ncarea dif- 
tance of GH from ADi and 
H£, £iC are alfo web =: 
the diftance between CD 
and HEy in confcquence of 
i?hich ELzn LI wiU be e- 
qual to the half difFertncc of 
both tliclcngtlis and lircaUhs 
at the top and bottom, and 

thcrctore the iblld is a prifmoid, and not the fruftum of a pyramid: 
And it is reciuircd to i\ad the :^hoie content^ as wdi ^8 that of the 
wedge ADEHG t\ 

Now If X anci y denote the length and breadth of the h( ttom, 
then X .V ly = iJ*7S, and xy — S'875 ^ -+- J- From thcfe 
equations v.c lind x = 4* 5*97 = £F, and yr=i-i7S zr EH EK. 

And therefore HKzz\Eii = %*i 3. Then in the obtuiis ifofceles 
teiangle HJ£ii:,Jby EucK U. ia, EL = !lx= 




a_5 



HE^ — xHE^ 



%EK 



s ^iHE'SZ *497 =: half the difference be- 



tween the Icngtlis and breadths ; and wltofc double therefore 
being added to the lenj',th and breadth at butiom, wc have 5 591 
:^AD^ aad l iix :zl D thetlco^th and breadth at top. Ahb, 
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Of the Eclipfes in 1721. 

In this year three times the fun and moon are within the 
bounds of eclipflng, at the conjunction! and three times. the 
fun and moon in oppofition» the earth will ioterpofe and 
eclipfe the moon. 

i« Moon eclipfed January a, the greateft obfcaration at 
Coventry id mm. after 3 in the afternoon, bttt the ecHpf^ 
encb as the moon rifes* fo can*t be feen. 

a. Sun eclipfed Monday the 26th of January, atS o'clock 
at night, after fun-fet, invifible. 

I* Mocm eclipfed Wednefday the aSih of June, 40 min. 
pau;^ in the morning,, the moon being then fet, invifible.* 

4. The fourth is a vidble eclipfe of the fun on Thurfday 



The beginning 
Vifible conjunfl, 
Greateft obfcur. 

The end 
Whole duration 
Digits eclipled 



London 


Coventry London by 


Coventry 
Chattock 


h. 




Leadbetter 


VII %% 


7 16 


7 I 


7 ax 


¥111 7 


a t 


-7 45 


a 2 


vni I 


7 55 


7 40 


7 56 


VIII 36 


% 30 


7 ai. 


8 3% 


I 13 




I ao 


I It 




I 15 


X is ^ 


\ I 13 



5* Sua 



by right-angled triangles, DI zz KL ^ ^KE* — £L» ss 
V^HE* — = = 774 = the depdi of the 

Then, by page* 16 1 Mcnruration, the content of the we<%e 

ADEHGF is ^^J^ j-^^ X -EH X DIs: 3-707373 cubic feet 

or =r S^oytoj^ inches zr \t7x^ vriae gallons. And the content of 

the wedge AB CD HG == ^^^-^^^ yCD€>^DIzz 703494* 

cubic feet = izis'5"3 7 inches. Alfo tlic iUm of tUelc two U 
lo'74%8i5 fc€t 18563*57 inches. 

• The 3d cclipii: on the x8:!» of June, was ohrcrvcd by Mr. Bj^jifie 

Harvard College in New England, 

h. m. s. • ; 

% 10 o * A thtn pennmbra. 
» The Oudow is plainty entered. 

. '3 18 30 Moon wholly covered* 
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5. Sun edipfed December 3> ai x m liie nioiaingy inviCble* 

6. Moon cclipfed Friday Dec. ii, total, and part vif. a ev. 



T-be lime at Wirkfwoi th by ) 

Aibaftea'a calgiiitiop. 5 

h. m. 

The begin, evening Xll 39 
£c gin. of total darkneis 1 37 
The middle — H 33 
End tuial daikncLs III 18 

The ciid ^ mi 22 

Whole duration — 43 
Digits ecHpfed — %o 
D '8 lat. at begin, fomk 5 10 
At the end north afc. 4 so 



Coventry by 
Cbauock 



o 

X 

% 

3 
4 

3 

% 

1 



56 

39 

30 

20 

24 

48 

39 
50 
O 



London by 
Xreadbettex 



o 
I 

2 

3 
4 
3 



3* 

16 

21 
17 



The moon vi'iSl not rife till near 4 o^clock^ and die eclipfa 
near done. 



New Parwioxu^ 

1. There is a certain place in the ifland of Great Briiains^ 
w here the Hi^rs are vifible at any time of the day^ if the ho- 
rizon be noto^eicaft with elotida« 

a. There is a remarkable river on the continent of Burope». 
over which there is a bridge of fuch a breadth, thatalx)ve 
ihree thoufand men abieait may pafs along the famei an^* 
that without crowding one another in the ieaft. 

3. There is a certain ifland in the vaft Atlantic ocean, 

which being dt-fcry^d by a fhip at Tea, and bearing due cait 
of the faid ihip, at twelve leagut s per eftimation; the trucft 
courfe for hitting of the faid ifland, is to fteer iix leagues- 
due eaii:> apd juli as many due wcli, 

4. J ParadoK ly Mr, J, Lumley. • 

The day that I was born, my father he 
Laid by five poimdf?, and faid it was for me: 
And when e'er my birth -day came, he never fail'd 
To add five pounds (his love lo much pi cv«iii'd.j ; , • 
At twenty-four, and upon my birth -day, 
I wedded was, my portion he would pay : 
Jufl; thtrty*five pounds; (I fnll twenty-lour) 
How comes ik then my portion was no mone i ; . 
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New ^udftions, ' ' ■ " 

Within Megora's city, tliro* the wood^ 
Call'd Jupiter s, t'th' cattle Caria, ftood 
Two fm all fqiiare temples ; to Nyflelius Bacchus 

1'hc one, the other t' Apoilrophja Venus, 

Were dedicated; and their pavements la:d 

With foot fquare flunes; but Venus* temple ftray*d> 

Each lidc thereof, exceedin,; Racchus, lay 

I'uil twelve foot farther; but thefe pavements ^ay 

Contain two thoufand fix fcore Hones: Pray ceil, 

Edwii m ii^ ivp'iatc lengtlj erected weii. * 

II. ^lejlhn 85, hy Mr. Moyle. , 

'Twas in the pleafatst month of May, . - 
The leaves were green, an4 flowers gay; 
The winds lay ilill, the air was cleart 
Only one cloud there did appear; 
Which I by obfervation found. 
Twenty degrees above the ground* 
In altitude bright Sol was tnen 
Above the cloud degrees fifteen ; , ' - 

The (hadow of the cloud, I found. 
Did fr J;n my Ration touch the grouncU 
In yardf exa6t, as e'er cou'd be. 
The fame you in the margin fee. [2304 j'tfriZ/J 
This being known, to me declare, * 
The cloud s height perpendicular, 

HI. ^lejlton 86, h:s ^'^r. Jot Dog|iarty» 

« 

Three (hips faiPd from a certaiti port to feft» 
To different ports, whoie latitudes agree ; 
Fifty>five leagues the firft fail'd, fonth his coaft. 
Tlf others to coafls unknown, 'tween fouth and weft; 
Till each arrived at his true dcftin'd poft. 
When they afunder leagues fifty-feven werejuft: 
Angle * thirty-eight made. Whence they begun* ♦ Degrees 
■ Pray tell me what the courie, and diftanct run? 

IV. ^tefihn 
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A friend did buy the other day, 
Some land, a jkw unheard-of way 
I'th' latitude otTiftv-iwo, 
And hv the meihoci iicic 'oMoW. 

'Tvvab to be bounded by ihc ihade 

ThAt| March the tenth, a tali tree made> 

Betwixt the hours of eight and one; 

Therefore triangular when done. 

The topmoft ihade the baft mud fhow, ' 

And by the bodies the fides you*U know^ 

One angle will be at the tree. 

In height one hundred ieet and three» 

Now, fir, Tve fent to you, for fear 

The ftto (hould not that day appear; 

Pray fliew the lengths and area dear. 

V. 88, h Mr. Chrif, Harris, 

Suppofc a polygon, of fcven equal fides, were inclofed' 
round about uiili ihillings, cacli being an Inch in the diame- 
ter; till Ihillings that reach round, xuii pays the purcbafc of 
what li^ inclus d at this rate: ^ 
The ihillings which do for one acre pay, 
Are eleven times the number of acres : Pray 
What number of acres incloled mufi be« 
And the price of each acre pra y let ua fee 7 

Vl. ^ueflhn So, by Adraftea, ^.vho in it atipwers^M lir 

Enigmas in the lajl yearns diary. 

In ancicni liincs, when Minos kept his feat,. 

Of law and jultice, in the ifle of Crete ; 

Then curious arts in infant drefs apjpear'd. 

And nonc'of failcloth's mighty ufe had heard r 
Mechanic fktll, fcarce Mujhroom height could ni0». 9^ 
Which Winter frofl deHroys, and Summer liin*. 90 
Till Daedalus, accused of nutrdcr, came. 
Whole art affixed a proverb to his namer 
A labyrinth he form'd, more intricate 

Than thofe wherein Newcftitle Coals they get;. %d Latm- 
In which himfclf and fon were both connn'dt 

When glorious Reputdlic?! firM his mind. f7 
What hardihipG mortal men are born to feci, 
No Coach turns haif fo fait as fortune's niiheel^- jfl^Latm 
Difcord bej^ui in Candv *s court to reign, 94 
An iigur'd iiuibaud can t iurgive the queen ; 

Nor 
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^ Nor thofe were privy to her guilty loTe» ^ 
,But Daed'lus' arts muil Daedulus remove. 
Some P/umes he got, drawn from the grey Coofi wing» 95 

To make a curious prelcnt to the king. . . 

Which pinion-wife, he lix'd unto his arms, 
And fwiftly flew from the impending harfiis : 
Leaving Pafipha to bemoan her crime, 

Or with her 'Thunble^ to beguile her time. 9J 

While he in Cuma, to Apollo rais'd * 

A fplcndid temple, where the god was prais'd. 

Had Icarus a ihcct oF Pins employ'd, 90 

When Sol's refulgent rays with wax he try d. 

His fate fevere, perhaps had milder been. 

And he (Mice more, perhaps, liis father fegi. 

But wherenlo poets rave? His wings were faffs. 

Which Boreas^ Belhms fill'd with Ipeedy gales ; 9^ 

Aqd when immur'd, as a fufpicious gueli, 

Himlelf and others by their aid releas-d. 

Some maicontentSy in number tweoty-fonr. 

With fpecious promiles his aid implore : 

Tell him, the charges they'll with joy defrayi 

Name btit the fum, and they'!! the money pay* ' 

My coft. fav? hf, is till that 1 demand; 

T we 1 ou r pound s , paid down , when next we iax^ : 

But as you different in your orders he, 

ril have you to this method all aqree; 

The captains each a certain fum fliall pay; 

The captains' mates, each half as much as they; • 

The common failors, one-fourth part of that; 

Hair ;i j'.iilor's fhare niull be each boy's lot. 
Now teii luc, artifts, how many there were 
Of every fort, and what was each one's {hare ? 
For Cretans, fam^d for treachery and deceit, ' 
Deny'd their promife, and ne*er paid the debt i * 
. So after-ages may their fums rehearfe, ^ 
Or fing their immbers in heroic Verfe^ Pfize* 

VII. Sl^ief^lon 90, Mr, Deare. ' \ 

A dying knight, in riches who abounds^ 
leaves an eftate wortli fifty tlioufand pounds : 
This for two hdpefcd children he dcfigus, 
And that they thus divide it, them enjoins ; 
The elder fcyi the greater fhare muft take ; 
"Which being fquar*d, the fquare thereof will make 
A number equal to the youoger's fliare. 
When multiply'd into t&e pounds that are 
In the eliate* 'Their portions each declare. 
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VIIL ^eftion 91* ^jr Mr. C. MaroQ. 

An elliptical arrc of grafs there is given, 
Whofe length to its breadth is as nine is to feven; 
TTow Jong is the tether» and how brought to pafs, 
Xhat a horie fed no more than an acre oTgrais I 



The Prize ^lejlton fcr 17 21. The gardens of Jlcinous^ 
ft 07)} the Jevinih book of Hojfier's Udj£eSi tranjlated by 
Mr. Pope. 

Clofe to the gate?, a fpaclous garden lies, 
» From flornis dttci.dcd, ^rd inclemeni ikies. 

Four acres was th' allotted fpace of groi;ud; 

Fenc*d with a green inclofure all arcund. 

Tall thriving trees confcls'd the fnnUul mold, 

And red*ning apples ripen hci c to guld. 

Here the blue llg with lufcious juice overflows; 

With deeper red the full pomegranate glows. 

The branch here bends beneath the weighty pear; 

And verdant olives flourifli round the year* 

Tlhe balmy fpirit of the weftern gale 

Eternal, breathes on fruits untaught to fail. 

Each dropping pear, a following pear fupplies ; 

On apples, apples ; figs on figs arife: 

The lame ifiild i'eafon gives tne blooms to bIow» 

The buds to harden, and the fruits to grow, » 
Here order'd vines, in equal ranks appear, 

Wit!^ :f! th' united labours of the year: / 

Some to unloiici tlie fertile branches run, 
Some dry the black'ninj.\ elullers in the fun; 

Others to tread the liquid harvefl, join. 
The groaning preiCes loam with Hoods of wine. 
Here are t'lc vines in early llov/'r deferx-'d, 
Here grapes duculour'd, on the funny fide. 
And there in autumn's richeft purple dy'd. 

Beds of all various herbs, for ever green, 
In beauteous order terminate the fcene. 
Two plenteous fountains the whole prcfpe^l crown 'd, 
This thro* the gardens leads its dreams around, 
Vifits the plants, and waters all the ground; 
While that in pipes, beneath the palace flows. 
And thence its current to the town beilows : 
To various ufe, thefr various flreams they brin^. 
The people one^ and one fupplies the king. 

Tha 
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Nbw Questions.' 



•Of 



The king's pipe delivers the water ten foot and an half 

iEnglilh meafure) below the furface of the water in the 
ban tain, by an inch and three ouamrs bore: His brewing, 
once a week, takes fifty bog(heaas of water, (wine meafure) 
kitchen, landry, other offices, &c. five hogilicada a*day. The 
people have occaiion for twenty hogiheads a-day ; their cockp 
of two inches diameter, is below the fountain twenty- two 
foot* His majclly fo much delights in a morning walk to fee 
the waters undifturbed, that his orders are, that the cocks 
ihall but run once every day, and that in the evening; fo 
long only, as may fupply next day's conrumption, and for fo 
much in his rcfenroir, as lUppiies his brewing each week* 
Then if the velocity or motion of the water be equal to that 
of an heavy body, acquired in thefe defcents; and alfo, it 
be p-^em'fcd, that heavy bodies accelerate as the fquares of 
their times, as ii^iteen fo®t the liril fecond it falls, S<c. How 

long every day ougiu eack pipe to rua« to give th^iungaad. 
people their due ^uantity^ 



# 



Diatj Matb. 



T 
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A DilJkrtation an Engines. 

Amongft the many ufcful inventions, thofe engines that 
are mov'd by .the wind, water^ hories, &c. fuch as mills, 
ivater-works for towns, gins» and machines for draining of 
mines, are not the leaft valuable : tho' generally very inarti- 
cially performed, more efpecially the latter. 

It were much to be \vifh*d, they who write on the mecha- 
nical part of the fubjed, would t ike fome little p^'ns to 
make themfclves mafters of thephiiolophical and mechanical 
laws of (motion or) nature ; without which, it is morally 
impofHble to proportion them fo as to perform the defiied 
end of fuch engines. We generally fee, thofe who pretend 
to be engineers, have onlv guefs'd, and the chance is, they 
fometimes fucceed; elfe they have made them like others 
that have done pretty well. But he who has Hcill cnoiijjh in 
geometry, to reduce the phyfico mech^.nicai part to numbers, 
when the quantity of weight or motion is given, und the 
force dchgned to move it, can brinj^ lorth all the propor- 
tions, in a numerical calculation, io 4s it .may bealmoil in> 
polliblc to err. 

For was I to raifc a certain number of hogflitads of water 
in an houi , by a water-wheel, I miifb firfl find the (juantity 
and velocity of my aquaxlud, defign'd for 10 fall my 
vhee], from which I may proportion the diameier ji my 
wheel ; and fuch pumps, fuckers, forcers, chains, or buckets ; 
as that the force on my wheel may be fo far fuperior to the 
weight of the columns of water to be raifed, as it may be 
capable, by a certain number of revolutions in the hour, to 
fit my purpofe, with due regard to the fridtion of the engine* 

The following table I calculated in 17x7, for a particular 
fort of engine; wrought b^ tlie prelTurc of the atmofphere, 
on the vacuumof anexhauiied receiver; which i^ cafily done 
x6 or ao times a minute : the atmofphere preiHng with a 
weight near 15 pounds avoirdupois, on every fquare inch 
contained in the furface of tht piflon or fuclter, when the 
mercury flands at zgl inches (a medium) in the barometer* 
The ale gallon of cubic inches weiplis of pure water 
10 pound 2 ounces nvoirdupois. But to allow for friiflions, 
and for a confiderable velocity, each inch of t!ic v-.cuum, 
experience tells u$» will raife b^t about 3 pqunds of water. 
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1722. 

The Authors Preface. 

INtelle^al complexions have no dtfire fo (Irong as that of 
knowledge ; nor is arv knowJedge unto man more certain 
than the mathematical iciences : A Hudy both ufeful and 
applicable to almoft all the a ft airs of him^n lite, lor vhit 
bufinefs or difcourie can \\ c enter upon wherein qudniity, 
time, or magmiuJe has not an immcdirtte cur.ceris ? By thefe 
wc ought to model our arguments, as we would dcfirc they 
fhould be clear, intelligible, and bear the tefl of the world: 
a thing^l have oUerr'dalmoft gcDcnUy oegkded* 

It has Jong bees a maxim with me, Tiat am Hfcourfe^ 
relathnf arguments, ahoui quantity or meajuret mibki 
agrees not to mumhsrSf is in itjelf ev 'tdcntljfa\fi. And Cnce 
nothtng can fo regulate oor minds to thmk and ^P^ak de- 
mooftratively, as the mathematical fcienccs, it may fufH*. 
cieotly jaUitv my endeaTours to intiodoce feme few of both 
fexes to the Kudy of them. 

Providence has wifely defign'd, that the fciences and arts 
feverallv h;ive their vorsries ; and in what cond liun of life 
foever, each have their dchres and obje(5ls fitted to them, 
whence fprings their content and happinefs in each flate : 
but we ^entrally obferve, above all otht^rs, how equal is :hc 
diftribution of wit, moil: being content with their {hare ; 
though few with fortLnie. Amui:gtr the moft knou irig parts 
of mankind, knovv ledge is ni.ce !ir, lilv preferable than riches 
and v.ill pofTefliuns, by how inuch u diibnguiints us above 
the brutes; which fortune only puts into a good pafture. 
If we are fallen in a middle ftate between too great a load of 
cares in the world, and the depreffion of poverty, we may 
with Agar be content : And whilit we ftrive to excel each 
other in arts and fciences, let not others out^ftrip us in content 
and a jgood life ; it (hall then be fatisfo^on enough for me» 
if IHn m fome meafurc fcrviceable to ray country, in a Itudy 
not unpleafant to myfelf. 

Pro captu Iciloris habcnt fua fata libelli. 
Qii&, Juxta Covent. decimo nono Auguibj, 1721 • 

Iniro' 
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No. 19* Paradoxes Answered* 209 

IntroduBion and CotreiJlons. 

It was a rule laid down by my predecefTor, that whoever 
fent queftions, enigmas, 5cc. lliOiild give the fohitions with 
them, and this experience Hiews me is very requifite : for it 
may ibmetini'js fo happen, that an enigma may be doubtful, 
or admit of more fokitlons than one, which utterly deftroys 
the defign. And as it fccms very difncult in mailiLniatical 
queflions, where terms of art are to be prefcrv'd, to v, i ite 
clear, intelligible, and ni n Irnooih liile, conlining one s icU 
to the jingle of words; it may not be wonder'd at, that fome 
queftions have not been fo cJearly cxprefs'd as to meet with 
a trae folution, fuch as their autnors defignM. It is on this 
dccouBt I have here correded fome faults m the anfwers laft 
year, which are fully demonftrated by Mr. J. Jopc^ jun. 

75 » in diary 1720, Put for ilie time after Michael- 
mas 1719. Then 100 : 5 :: 320: 16 and i : 16 ; : : 16/7, 
the intertil of 32c/. Tlien 3204- 16;; the aaiount of 320/, 
5 — // =: the time the %o% /.was received before due. i : 5 

1 20200 
:: 5 — « : 15 — 5» and 115 — kh : xoo :: aoa : 

\^% — 5 n 

— value 202/. at the day of payment. Then by the qucliion 

+ — = 202> which by redu^on rives n =5 

1*760076 = I vear 277 days 10 hours. So that the day of. 
payment ihould be July 4th» 17^. 

Paradoxes anftvered.^ 

Par. I anfiver'tf. In any deep well or coal-pit, from the 
bottom, if the lhaft be flreiglu, and ihere happen to be Ihirs 
of any confiderable magnitude in or near tlie zenith, you tl 
by a minute or two fledfaft looking up difcover them. Some 
auronomers have wells for that purpofe. 

Par* % anfv)er*d. In fereral places where the water for 
fome fpace runs under ground; as the river Guiadtaoa in 
Spain* But our own country of Warwick has fuch a bridge. 

The river Ichene, from a Saxon word, to fearch or pene- 
oetrate, is denominated the pariih of Long Ichington. On a 
common near Over Ichington is a pool whofe ftream entereth 
the ground, and after an intricate pafiage of half a mile^ 
Cometh ont again and pafleth along the brook. And Ichehani 
near Wndfor has its appellation from fiich a paffage. 

T J - Paf^ 
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aio Ladies* DiA&iES. [^Beighton,1 iTiim 

Par, 3 anf-jjs: J, The prime meridian, from whence longi- 
tiine IS accounted both ways, pnlic.s through the middle be- 
tuixt tlK IbiD and ifland, and lo itgard is had to u-x talt and 
Weil iongituae, and not to the points of the compafs. ' 

Pan 4 ai^^erd. The pcrfun was bora in leap year, Feb, 

^lefiions anfwcrd. 

♦ I» The lAth que/Hon af\pwerd bj Mr, Cha, Glover. 

Let <^ = the ^^rcatcr fide, ^ = le/Ter. There's given the 
difference of the fides dy and the fum of their fquares z ; 
wh'ch bv involution, lubtradion, and cvoluuua, this equa*. 

tion IS luuiiJ, 

d + ^%z — dd - - , 1 ri • 

a = — ' ' ■ ; 10 ^ ~ 38, ^ = 26 the ioiution. 

The cIoud*s height is 1747 yards by the prop. By fome 
tables and rules it ts 1744*8 *. but caking no notice of tne 0's 
alt. at the diSereot places, ^tis 1 74^*3* 

IIL ^qfihn 



* L Qjl S S T I O M t4< 

Fut z zz the half fum of the two numbers, d zz 6 the half dif- 
ference, and i = %i%o the Aim of th«ir iquafetf. Then Z'\r^ 
and Z'^ d ^ the two numbers ; the fum of whole iqiiares is 

%zz zdd zz s. IJcncc z ~ y'^-j — dd zz y'loCo — |6 =S 
31 i and therefore 38 and i6 the two numbers. 

f II. K S T I o M Bs. 

Let 5 be the fun, C the 
cloud, and 0 the obferver, all 
in the fame vertical plane; 
upon the horizon OP ktfall • 
the perpendicular CP the 
height of the cloud | draw 
SC^ and produce it to cut the 
horizon in A the Hiadow of 
die cloud. 1 hen OA will be 
given^r z 304 yards, ^hc '^^a\c 
AOCzzxo^i and if the ele- 
vation C^P Of the inn at ^ ^ ^ 

be 0 A 
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N0*I9* QjlESTlONS ANSWERBD* %lt 

♦ in. ^eflhn 86- anfvjer^d by Mr, John Jope, jun. of Loo, 

in CemnxtalL . 

+ «#5f' <r» 4- a^**** + %ah* x = ^* ^* ^! — 

— Z'^. Where x is found = 15*103 : whence the con rfe 
is S. 15** 21' W. and the diflance =: 57*035 leagues. The 
other courfe is S. si^ ai' W. and the dillance 9a'i39 leagues. 

A full and compleat algebraic ibiutioD, by Mr. Jtndrmvt 
room wiM not admiu 

IV. ^u^ion 



^ be fuppoied s rlie devaffmi SOT it 0, then the angle CAP — 
3$*» the Z^^Css 14J*, and Z^OCA =s is**. Hence, A* 

%.,jLACQ : 0^ ;: i.Z^AOC ; AC = X^C?; and. ia 

the triangle APC^ as i (rad.) ; %. Z, CAP :: C j CJ> ss 

X AO ziz 1746*34 yards, or near a mile for the 

]iei|;ht of the doiid. . 

But as 2304 are rather above i nimute of a degree of a great' 
circle, the CAP will be about 3^* i', and then CP =5 

S. iO® XS. '^f^ 1' 

— — , . 0 # >i AO sz 1745*17 yard* the diiUncc, a little 

left than before. 

♦ III. Qjr K S T f O N 8<5. 

The meaning of this queftlon is, tlat three fliips fail from s 
port to three other ports in the fame parallel of latitude ; the one 

of them fails direA fouth a giren difbance, the other two between 
th« fouth and wef>, the dlflVrrnccs of their courfes being given, 
and the dill:ancc between their two ports. Or, in other words. 
Given the hafe, the perpendicular, and the vertical ai^ie ot a tri«» 
angle, to End the reft. 

Let Cy P, A, 0 (fee the hfl fig.^ he tlae four, ports; then CP =: 
55 leagues* yfO = 57 leagues, and /_ ACQ zz 38®. Now, by 
prop. 1 3 Slmpfon's Trigon. As i : cot. i Z ACQ : : 

% AO X CP I OC-hCli]^ — A O*; hence PC + CA ag 
\^AO^^iAf>xCPxcot,^Z'^C0^^n*'^S7XUOKcot.tsl^ 
ss 14^*487 the fnm of ^ fides. And; by py op. 14 ^ th e iame, 
I tan. i^^Ct? :; 2AOXCP '. AO^ ^ OC-^ CA \^ i and 
he nce OC '^ 'CA = j^AO* -^xAO x x tan. i Z Alcl =: 

V57* — 57 X 1 10 X tan. 1 p« =: 33-oi<S the difference of ihc fides. 
Then, the half fum iacrcalcd aad.dijniiiilii€d by the halt didcieoce» 

ve 
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^12, Ladies* Di A&iss* l^Beighion} ijtu 

^ •IV. ^tej}hn 87 anfmtii. 

hours 0*s alt. azira. Icng.ftiade 
The icth March. YIII 17^56' 65* 3 z' 318-1 

X 31 1 J ?6 14 i63'4 . „ 

XI 36 29 18 47 I39'^3 f 
Xii 38 o 00 131*83 1 

1 3^ i9 18 47 I39*»3 J 

The figure will be triangular, the ftir iinw at 8 ana i, bcirg 
two of its fides, and ligiu lines; the tlurd (the path or the 
nodus or top of the tree) a curve line, ot the conic fedions, 
about 334 foot. The cciUtent 22200 Iquare feet = 2ro. i per. 
and 148 fquare feet. Thofe who have taken the horizontal 
diltanccs with rcipcifl to the pok, mllcad of the aziaiuthsj^ 
have given faiie foiuiioDS. 



wc have 8p-75i 5 and 5^'731J the two diftancet CO'^xA CA^ 
Again, as 146-487 (fum of fides) t 33-016 (diff. fides) cot. 19^ 
(\/^OCA) \ tan. 33* ix' = half the dilTeteDce between the 
anstes A and 0; and from the half Aim and difference thofe angles 
are found = 104^ ix' and 37* 4^ the eomplcifients of s^*' 11' and 
ti' the two courrcs icquired. 

It is evident that this problem will he conilrudled, b^ deicrihing 
on the given baie AQ 9k fc^nent of a circle to contain the ^jiveit 
vertical angle; and then a line drawn parallel to the baic at the 
diftance of the perpcfidicnlar from it, will cut the circle in the ver- 
K of the txiangle. 



• IV. <iU E S T I O N 87. 

The piece of land in this queilioa is a triangle on the horizontal 
plane, of \vhi< h two fides arc the ihadows of the tree at 8 and x. 
o'clock, and the third fide the Jtae deicnbed by the fhadow of the 
top of the tfce between the fame two hours ; and this third Knc 
will be right as well as the two former, and not a conic lld:ion, 
becauTe the fun is in the t quinodlial, it being the loih of March 
old (Hie. The faid third line will alfo be direaiy cad-and-wcfl, or 

peipendicular to the maidian or Hudow of the uce at la o'clock. 
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No. 19. Qjr ESTlOMSAMiWElLBD. %i$ 



This quefihn may he weugii thus : 

As rad. — — 90* o' As cotang. lat. j** o' 9'89*8o 
To coline lat. 5* • To radius — — — lo'ooooo 
Soitcofioeof) . So tang, alttt. 17 56 9*51005 

the hour 5 0^ ^ ToiiQeazuiuith6^ z% 9 61724 
To fine of the; ,^ ^ 

altitude i i6 

As fine 17® 56' : log. T03 :: fine 72** V log. $r^, and fo 
for the reft. And you'll have fever;ti triangles wrJ. z ulcs 
and an angle between them given, to find their contcuis; 
%vhich in one fuin gives the area of ihe whuie morecxadt 
than by taking it as one Tingle triAs^e» by reaibn oi the 
curve hue in each of them. 



Kow» if P reprefent the pole, Zthe 
MMthf and 0 the fun at any hoar: Zi 
Then are given PZ the co-latitude, 
P 0 a quadrant, and jL P — the 
hour from i%\ to find the Z. i^20, 
the fun's az'tnulh or bearing at that 
hour. And, i Hn'no; the extreme hours 
'8 and i in the qucllion, their a/Jnmths 
will come out 65° 34', and i^'^ 47' ; 
which arc the two angle? A B i\ C h i\ 
contained by the meridian (badow B P, 
and the two extreme iliadows MC^ 
the place of the tree being at Now, 
the fum of thefe twe angles is 64^ 19' 
:s the Z^ABC, and their complements 
are X4** xS* and 7 T 3' ^ the anglct A 
and c. Ho tliat ail the angles axe then 
known. ' 





V c 



Again, the meridim altitude of the fun being = the com* 
plement of the latitude 5z«, we lhail h.ivc as i : tang, s^^ : : loj 
feet (^ihe hci^h. oi he tree) : 1 3 1 834 = U P the length of the me* 
vidian (hadow. From hence, and the given angles, AF and PC' 
are eafily found = xSg j^ and ^^'hp, and then the area ss 
aao53*tf5 fquarefeet =: a*oAiB roods. 
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324 Ladies* Diaries. [^Bei^hton'} 1723. 

♦ V. The ZZth Qutjlion afi/wrd hj Mr. L. Evan. 

^ S*^33959 be the area of a luptagon, whofe fide is i; 
then put Af = the acres, iixsr ihillings, the price of x acre. 
I : It X : : v : IIXX = the price in (hillings of all the acres 
bougbtsinches round the polygon; 6172640 inchesssracre. 

3*633959 : » : : 6112640 x : = liquare each fide. 

^ times the fquar e root of that 1 1 x x. That is ^V-^^^E 

_ IIXX 6171640): TllX*^' 5073 50360* 

hence ;c73r936w,v — 439*709039 .v^, and 699006*2 = : >• v. 
Then 88*74999 = 88 ac. 1 ro. 39 per. = x the uuiiibcr ci acres 
bought. 9; 6*^49^9 Ml* = 4S/« 16/. = the price of i acre. 

VL The 89th, or Adraftea's quefKon, by the omilEoil^ 
of a line or two to limit it, admits of many aofwers. 

For 'when the number qf quantities Jhught exceeds ths num»- 
htr of Mfven equaiiofHf ti0 qmfihmh^pmUt ^ktmh 
merablc an/nuers,\ 



• V. Qjf X 9 T I o N 88. 

Since the price of one acre in IhilUngs is equal to 11 times the' 
mirnher of acret, it is plain that the price 61 all the acrcf will be 

1 1 times^ the iquare t)f the number of acres ; bat the price of the 
xvl.cJe \^ equal to the circumference in inches, therefore theciicuniK 

ftrcnce in inches is cqiial to 1 1 times the fquare of the acres. 

No'v if denote the ficlc cf tlic heptagon in i;n:hc«i, <2 j'd^^pix 
the aiea ui a hcpugoa whofc fide is aod k = ^17x^40 the inciics 

in an acre. Then ix will be the perimeter, and -|p the acres; 

wherefore ix = — r?— i hence x k/ ^ " = l»377'l 
the iidc. Then ^ 88*7487 the number of acrc§. 

t VL QjJ B S T I O N B^4 

In the abore original anfwer, it is juftly remarked that the datm 

arc infufficient; for, to have limited the anfwers, there ought to 
have Wen three more conditions; fo if three Of the numbert of 
pcrfons had been given, the qucftion would have been connncd to 
one aafwcr, and the method of folutioa too eafy to need any point- 
ing here. 
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No# X9* QjJ BSTION^ANSWBftBO^ ftlj 

^ a captains 4/. each = 8/."^ # 

^4 mates % ^ al 

* y 14 failors 10/. =7 * * 
V. 4 boys 5 ~ I 



Mr. Evan has colled.ed xco true aafwersj which for bre- 
-Tity I omit. 

^ VII. The ^oti ^flion a^fwef^d by Mn Cha. Glover. 

Xet =:eldef{ fon's portion^ ^s youngefl, aazz/e, and 
j-^a c per queth this equadon is produced* 

=:V/^-**4//— f X. * = 30901*69943/46 or 3090z/« t4/« 
=: i^09S*aooi^a5 x or j 9098 h (^4. . 

\ VIII* TSif 9iy? $ufiflion anjwr\d Mr. J. Andrew. 

"The tranfverfe diameter t6'i??4^53 perches = 09*01 yards. 

The conjui^atc diauicat 12*587597 perches:::: ^^y'^S yards. 
Diftancc between the focus points ji*Q463 ; thence to the 
extreme parts 44*505, doubled 89*01 added to the diitance 
^between {he foci is thje length of the tether 145 yards. 

The 



• VII. QjJ E s T 1 o N 90. 

Tn this qucftlon are to be found two numbers, of which the fum 
is given, and the fquare of the greater equal to the Icfs multiplied 
b|r the given fum. Or, it is required to divide a |^vea number 
into two inch parts, that thoie parts and the whole may be three 
;4iumbers in geometrical progrefiion. Or, in other words again, to 
divide a given number according to extreme and mean proportion; 
\rhich it is well known ^ill not admit of an anfwer in integer num* 
hers. 

Put s = 50000 the fum, and x the greater part. Thtn x — ;c s 

thelefs, and jr;trr — j;r? hence x ^^^^^ — ^ x j s= 30901 

'6994^7 and confequently the other part s ipop8'3oo56A5, as 
above deteroiinesl. 

t YHI. QjJ K s T I o N 91. 

put <?r and jx for the two axes in yards. Then €$XX X 
'9853pB 3c c. = 4840 the fquare yards in an acre. Hence x =: 

/ 4840 

\/ ^"j^7^8^ ^ 9*890155; coniequcnlly pjr and j x become 

9 yQii3 and tfp'tgiS f or the two axes. Then Sp'oiaj + 
0/%yoi%^* — tfp'23i8» = i44*9tf»=s length of the tether. 



L 
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di6 Ladies* Diaries* iBetghton^ srai. 

The wiy for the horfe to ^rEzejullan elhptical acre, is 
thus: Set up two itakcii or pms ia the loog^it diameter of 
theovai, i6 yai ds 6 iPcbcs and a quarter trooi the outiide. 
Put a ftring of 14^ yards lon^ round both liakes, and de 
the two ends together; at which knot let ti.c harfc's mouth 
be fix*d : then in going about he will exadly iwecp the oral> 
co&taioiog 4S40 iquare yards, or one acre, 

♦ Tbt Prize ^ejhn arijwid. 

III aniweriiig this queftion ia hydroftatics, the philofophy 
of the gravity and preflure of liuids is to be couiider'd: 
That at the firil momeDt the cock or adjutage is open d, the 
liquid fious out with tlie ikme felucity as a heavy body 
moves when le)> from that height tiie liquor came> or the 
place of the reiervoir. The water that edteta the top or 
mouth of the pipe, mores as faft as that flowing out, at wliat 

depth 



•PaiXE QVESTIOW. 

Put the altitude ol ilit iurlacc ot the water above the deli- 
ver! P'lX-S «* — ^hc arc<4 ur the onh e or pipe, and ~ 31^ feet 
— 3b6 inches I'htn proceed as in page 4 ot our new Math. 
Miibei. \/2.ma will he the vclc^ity iA the il ui'iu water, upon the 
fuppolition ol the qucit.ou, that it is L]ual to that oi a heavy body 
atlci Ulliug taiough the fpace a \ hut i*, according to Sir I. Newton 
' aad fomc othcrt, th« velucity be that which u acquired by falling 
ihcOttghooly it will be j^ma\ which ii to the former as t to 
and thciefore the time tor the one fuppofition may be foimd 
from that of the other, by thi« proportion of i to ^^%* 

Now in the fonntr calc wiili tlic vtk>tiiy i^xina per fecond, we 
ihall have n*/xma for the quantity run out per fecond ; and there* 

foie mai$ii i fecond : — ^^^^^ — = the fcconds ia which 

^ ny%ma 

the quantity will be voided. 

Then, for the king, ^= izy hogflicads = i x 6^ x 131 or 
176715 cubic inches, w = 1*75 » x 7<354> '^^^ ^ — lo^ kct =: 116 

inches; with which numbers — ^ — becomes a 35*5^5 iccoiids» 

or 3 min. ssi fee, . 

And, for the people, ^ xo hogflicads n xQiotfo inches, « 
a* X '705.! ir 3*1416, and a zz. feet z:^ 164 inches; which 
numbcvs ^'\c xcS'xx fcconds ^ 3 min. aijfccondj ; both ucarly 
as ia t'sic original anfwtr. 

But 'f the t tber fuppoiition be ufed, of j^mg velocity per iccond; 
. then each of the above times muft be multiplied bj 
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depth focver, in an equal cylinder. Whereas a heavy bodv 
moves How at firil letting our, and continually receives a new 
impulfe of gravity, which when it has fallen the lenitlh of 
the water-p,pe, ,s equal in velocity to that column of trater. 
inen as a body accelerates with the odd numbers I ? c &<• 
the water going out as faft the firitfpace, as a weight fal'ls in 
the lecoud; confequciuly mud be as Gravefand, in Jus Ala- 
thematicai Phiiolupiiy, page i88, N» jyjj, Jtays, 

" In the time in which a body falling freely, sees thrnim!, 
the height of the liouid above the hole,!' c^jj^ftli 
liquid flows out equal m length to twice that height." 

On this principle was the queftioft compofed, having 
Gravefand then before me ; whui is plain from the queftioS 
itfelf, the word>[acquired] meaning no other, than that 
the water moved as faftas the body, when it had fallen hi 
height of that hquid : But the defign of patting it in thoff 
words was to prevent fuch who hacTnot fltUl entugh in pix ! - 
Mophy, flamping a folution to it. ^ ^ 

The king ufed 765 g.iU. = i2| hogflieads per day. The 
bore 1-75 inch fquared x by 25* double height 1 ao^'rl 
gives 4-6j79W.g.) 76J 287-9 times (the height) for the ' 
• ° *f j= (-05333 inch, til- i ce ac- 

Then lol feet = 1.6 inches i 05333 

The people ufe iai6o gailoos per day. 
Height dupk 5»« x 4 dia. fq. -5- a94-ijt =: fxi w. g. 
ii6o -r. 7-18 =: i7i-49 fuch columns 4/^^ - j.,; 

Of the Eclipfcs in 1722* 

In the annual revolution of that glorious badv the fun 
three times will the dark body of tgc moon inre^rpof' and " 
ec iple us light from us; and twice wiU-the earth int Vp e 
between the fun and moon, and deprive her of a borro w d 

I. Sun eclipfed, Saturday the 6th of fanuary, 6min.after 
XI o clock in the morning, but not v.GWe to Js in Snd- " 
the moon s latitude cauDng tlie lhadow to fall in^hlmore 
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0. Son edipfcd, Satunlav the %d of June^ 4omin. after 
' 7 in the evening, but tnvifible. 

3* Moon eclipfed, total and vifible, on Monday the iSth 
of Juoe^ at a in the morning.* 



Adraftca's calcuL Coventry 
Coventry by Chattock 
Aftr n-mla Britao.London 

London by Silvia 
Lcnd.FlamfhTable Gibbon 
London by Leadbetter 



Beginn. 
h» m* 8. 
o 3 41 

o $4y 

OI3 51 

o 13 3a 
o 13 16 
lo 19 50 



Middle 

b* 01* 8« 
I 40 ao 
I 40 97 

3E 5431 

13637 



£Dd 
b*ni* s« 
3 17 o 
3 17 II 

3 35 " 

3 »7 



5 29 50 13 56 
3 35 mU3 3» 



Digits 

13 39 40 

13 4» S 

14 13 49 

a 
o 



4* Sun 



• This cdipfc of the 1 8th of June wai obiemd 
At Cretnrmch hf Dr. thus. 



'3 > BctTvccn thcfc two times the eclipfe became total. 
> Bctveen thefe times the end. 

ay J 



I* 

X5 



a« At Pirl Jb{f j/ in Jmadca by Qipt« Ctodlcr. 



4 59 10 The eclipft began. 

5 7 50 Immerfion. 
911 o Emerfion. 

!• 19 40^ The end. 
• 39 %S Whence the middle. 

So that the diff. of long, between Port Royal and Grcenivich 
■will be 5 h. 6 m. or j h. 6^m, from London i that is, 76^ i74' • 

* 

3, At Berlin by Mr. Cbriji'tfned Kirck. 

h* nil s. 

I* $9 55 Beginning.* 
14 8 8 Imnierfion. 

^ Jferlin is 54m«*of dmei or 13* 40' of loof. caft of London. ^ 
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No. X9* 



Eclipses. 



419 



4. Sun cclipfed, vifible, Tuclday die 27th of NovemLcr, 
SO minutes pait a ia the afternoon.* 

Digits 
d. m.s. 

5 15 31 

6 3 5^ 
5470 



By Altionoi'^^iia Carolina 

at Coventry 
Sclentia Stell. Coventry 
I^eadbetter^ London 



Begins 


Middle 


End 


h. ni. s. 


h. ra. s. 


h. ni. s. 


i 43 31 


H 47 53 


Ill 4S ao 


I 31 42 


z 41 ^3 


3 47 10 


1 sosi 


^ 5^ 17I 


4 I «0 



fl 

S* Mooo eclipfed, vifible, Tuefday the iith ofDecember> 
%i minutes pa£k 3 in the iiftemoon, 

h. nt* 

The beeinnmg at^ II f 
Greateit obfcuration III ax 
The end — IIII 34 

Whole duration — % %y 
Digits eclipied — i 29 ' 



* Thl& £;dij^i(£ c£ the xjth of November was obfcrvcd thus. 

I* At GnenwUb by Dr. H^/Agr. ' 

Tcmpora, 

h. xn. s. ' 

I xs> 1 5 Eclipfm jam inceptam vldi. 

3 43 3,$ Fiais eclipfeos dubtu$, ob limbiim folis afperuoi 

iindulantem nec fat bene defiuitum. , 
3 41 45 Certe defierat ccltpils. 

a. ^/ Loado/t by Mx* G, Graham* ' 

App. *nnic. 

h> m. 8* 

I a 8 38 Beginning. - ^ ' 

3 45 XX End 

a 14 44 Duration. 
5-716 dig. Quantity cdipfcd. 

3. AtHTakefieU m Mfiin by Mr. i£iiiri^«x« 

b. m. I. 

I %i o Beginning. 

3 3» 3 End. ^ 
The futtV diameter obfcured ibmewhat more than $ digits. 

4« Ac Cambridge ia iST^w England by Mr. i^lifr 
h. m. s, ^ 
9 *S 4i The end of the edipfe. 

Mr. OwM Harris^ an Ingenloat Schoolnudler in Bofion, f«iys he 
obferved the end at about p h. ad m. ^ 

U a 
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aoo Lad i Diaries. ^BtighiM'^ 1712^ 



Nenv Paradoxes. 

« 

Pjr. I. There are divers remarkable places upon the ter- 
ji^qucjous globe, vvhofc fcnfibie horizon is commonly fair 
aiiiiicrene; luui yet tis impoflibic tO diftipguilh properly in 
it any one ot ilie intcmiediate point? of the compais; uay^ 
sot iu much two ot ihe foui c«i diuals thcmltlvi^s. 

Par, 2. There are three diitiii^ places of the earth, all 
differing both in longitude and iautude* and diftant from 
one another two thoufand miles comjileatly ; aodycMioall 
bear upon one and the fame point oi the compaft. 

Par. 3. There ftre three difttoA places 00 the continent of 
Burape» lying under the fame meiidian; and at fuch a dif« 
tance, that the latitude of the third furpafTcth that of the 
fecond, by fo many degrees and mioQtes €xadly» as the fe- 
cond furpaiTeth the firl^ ; and yet the true <tiftaiice of the firft 
and third from the iecond (or imerBMidiatt plac«) is Mt th« 
Umc by a great many miles. 

I. ^ejion 91, ly Mr, J. Andrew. 

How much to mathematic art is due, 
None trolly know but thofe that it purfue: 
The loftv pat 1:3 traced by great NcWton s hand, 
Or thole whofc works iikc iiis will ever (land, 
Long as .'tgypiiun piles, but yet more bright. 
And to lucccedmg ages give a plea ling light. 
GcnVous lialley, ne'er cquali'd yet we Knew; 
Great Britain's fons will long his numbers view; 
Their wond'rous works with admiration tell* 
What pains they took, and how they did excel. 

You lacUes, who in numbers' fports art known* 
Let*s know the greatefl fruilum of a cone» 
(In ate gallons) in a femi-fpheroid, 
Tranfvcrfe thirty, and twenty inches wide. 

U. ^^hn 9i, Mr. CMafoo. 

Seen, June the ninth, a lofty tower to be. 
In height two hundred fifty foot and three. 
Upon Its top a veerins; fane, but I 
At that fame time could not ks height ddcry i 
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No. 19. ' New Questions. 

The* fun then fhone» I did the fhadow take 
The tower and fane did both together make ; 
Whofe length I found the height o'th* tower to be j 
Its be iring north north-weft appeared to me. 

• In iatiiude, degrees ju^ fifty-four; 

The height delcribe; the faoe's.aboTe the tower. 

ni. ^ejlion 94> Mr. Richard VVliiieliead. 

rby an ancient writing undcrihind, 
My grandfather inclos'd a piece of land 
With three brick walls, and then a garden made ; 
Green were the walks, and cooling was the ihade : 
A circling hedge of yew in which he plac'd, 
A id artful knots of flowers the circle grac'd. 
Each wall was touch*d, by whofe periphery 
In the ibuth wall you might a door-place fee, 
Jufl at its point of contact: Thus *was cut 
into two legments, as in margin put. 39I, %<^jard»m 

From corner oppofite to that fime wall, 
A perpen IJcular's fuppos'd to fall; 

Its fegmcnt's prodiii^l: then in ynr f;^ will bcv riSlJJJI* 

I pray, ,ye laches fair, declare to nic 

The garden's true content, length of each wall, 

Circk's diameter, as they do fali ? 

IV. ^lejlion 95, Mr. Alex. Naughley. * 

As I happea'd once with a gauger to drink, 
Who, proud of his art, would venture his chink. 
That by right data he'd find to a gilJ, 

Any tun's content in malt, wine, or«le. 
Good luck it was then, a maltfter was there^ 
Put on by the hoft, laid a wager of beer. 

The dimenfions given here yoi may fee. 
Of his o wn by-tub, he could not tell me,. 

What bjlhcls it held, to a nicety. 
.The lelTer diam. was inches thirty-two,. 
Segm.-nts, by cutting the diagonals, two, 
Were twenty and thirty, appeared to view. 
Then the gauger, inccnfed, wrought with his pen, 
Canj, tape, rule, and tables; but all was in vain: 
So, LulieSy your aid he begs for this bnut. 
That the tale ui *i lab turn lilm not out*. 
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%%% Ladies* DiAR IS s« IBeigitcn^ 

V. ^efihn 95, Mr. Joiieph Smith. 

NeaMO the boidcrs of the German main. 
There lies u piece of land, an even plane. 
In form trianj^ular, but not right: 
The fences of the land lie very freight; 
The llim of the lidcs make twice lorty-cight. 
The third part of the longeft fence, I know. 
Is juft the diff'reoce of ihe other two: 
And two chains leiler than the fliorteft fence. 
Makes true the hafe*s fegraent^s diffin^ence. 
Three men they bought this land the other day, 
And I mufl part it for them, as they fay. 
By art, and in a new unheard-of way* 

In this fame ground, a certain point there fies, 
That if the field was hung, would poize 
It equally above our earthly ball, 
That neither fide would rife, nor neither fall: 
To this fime point, their fences I muil bring 
From the three angles, by a chain or Itring; 
The length o'th' fences of each fev'ral part, 
X do require, of all you fous of art. 

VI. ^Kifiion 97, by Mr. K. Tapper. 

> An only fon I am ; ray age I fain would know; 

But the rcgiflers my age they cannot ihow: 
Yet ail this I do remember very well, 
VV^l)ich makes me think my age you'll quickly tell. 
If to double my age, you place the fquare root, 
Of my age doubled, with five years more to boot; 
' Square the Jail fum, and add it to x\\^ other. 
The aggregate of all thofc fums make together • 
Twenty-two hundred and lixtv, lei's by four : 
My age to me, quickly pray declare. f i6 Jaft^ 

Aiid canon uue, to iiiid it out tiiis year. 1 i7*i* 

VII. ^lepon 98, hy Mr. T. Rafl>erry« 

Three flfbers jointly do agree 
To vr;iuure portions in fouth fea; 
But fickle foirune proved fo crofs, 
That c.i ch of ihc'ni fuflain d a lols : 
The dilT'rence of iheir lofTes be, 
A, two thoufand more than B, 
And nine dioufand more than C. 
But one thing fnore I will declare. 
Of the eldeftfjfter*8 lofs, the fquare 
Is equal t'th' fquares o'th' other two. 
Each lady*s lofs pray tell me true* The 
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No. 19* New Qj/isnoNs. aai 

Tiff Prize ^ifihn^ ly Adraftea ; t6e anfwrer mas h 

w/if lo of thife diafitSm 

Afpii e my genius ! help my rhimmg nuifc. 
In themes I in mv native country chufe : 
Whilit others plow the waves and tread the (Irands 
Of diftant oceans, and of foreign lands; 
To fill the mouth of fame with iomcwhat new, 
(No matter 'tis how much of it be true). 
Fiom alps or mountains, iiorics ilrarjge they biing^^ 
Of defert caves, or horrid monfters nng. / 
Tell how VefuTius* fulphVous dam do fly. 
Or Etna's fmoke obfcure the azure iky ; 
Or magnify the hazards they have mo, 
Seylla's and Charybdjs^s pointed rocks to fliim. 

Such tales we take in truft from thofe who rove, 
Tbo' none give rules by which the truth to prove* 

j3iit this by nunoibers nl^y explained be. 
By thofe who never did the cavern fee: 
In Derbylhire, a wonder of the Pcake 
Is Eldon-hole, ns poets often fpeak; 
Whofe depth exadly, none cou'd e'er defcry, 
Tho' athcifl Hobbs his utmofl fl^ill did try, 
- Who wrote De Mirabilibus Pecci. 

And burlelVjue Cotton does lhange tales rcheaxfe. 
In rultic words, and hudibraftic verfe, 
How he this mondrons orifice did plumb, 
But cou'd not at the bottom of it come, 
With fixLi^cn hundred yards of rope Jet ioofe; 
And tells a jiory of a woman*s goofe : 
Fabulous the one, fo may the other be, 
Erroneous too, without philofophy ; 
Extenfion of the rope might him deceive. 
And fmall proportion which the pluflib wou'd hate 
To fuch a length ; and part in water drown'd. 
When in this vafl abyfs within the ground. 

But I the depth have found, exactly true. 
By gravity; a method fomcthing new. 
As heavy bodies do accelerate, 
In fpaces known firfl: to oar Newton grcnt. 
Four pond'rous Hones into tlic well h.t fall 
In meafur'd time, agiued in numbers all; 
A pendulum, fixty-one inciics long, 
By which the time I mcauir'd (was not wrong) 
Vibrated freely, whilft th;it each ftnne fell 
Eight times; by wliich the depth I'd have you tclL 
AIlo^/ing rightly for tii' approacli oi found. 
That your own works may noc themfelves confound. 

A 
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A farther Dtffertatton on the Engine^ ccn^ 
tmucd from the Iq/i Diary. 

Thclaft diary gave you the calculation of an engine wrought 
by the prtf^iir^ of the auuofphere; materials were ca- 

r; !>!c oi raiHng any qunntitv of v ate r, not exceeding 300 
liofiliieaiis an liour, at any depth under ico yards. The ge- 
DcraJ ufe it has defcrvcdly obtained in mines, makes it need- 
left to fay anv thin^ more ot its fcrvice : A plu]t)ruphical and 
n^e' h mlcal tiefcrlprion of the machine, is too large for my 
rof ni hc-iL; 1 lliall at prei-.m only obfcrvc, that the boiling 
vaur in a clofe veflel, has an expanlion and elaHicity in 
fleam, almoft incredible. One cubic inch of water will pro- 
duce or fill 1 33 CO cubic inches with fteam> each with an 
ela^city to raife a pound avoirdupois, in 'the common yAj 
of working fiich engines. But each inch may be made to 
raife xo or i^o atmofphjeres, viz. js^ ^^n: A thing not hi* 
iherto taken notice of. 

1 have been led» through curlonty, many years to obierve 
moft engines of any account for fervice ; and to perufe all 
books ox engines 1 could in any language ; but 'tis Tcry 
ftrange, to lind none of them fliou'd write in fuch a pradllca- 
ble method, a might inform or teach others, nor underlianci 
mechanics and numbers. 

Enough eiiher to guide them towiirds tiuth, or flcreen 
them from grofs errors, wlien they give us a neat cut of an 
engine, turn'd by a current of wait r, or by wind or horfts; 
and then tell us a rumantic ftory, how tlic f^ime may be 
wrought bv a man or iv. o nun. One wuiild tliink tlicy never 
knew thcii tl.L ici\.ce ot one huiic c(,;i;J] d the (trength of 
live or fix men; or that an uVLrihoot v. h^cl vv.ll exceed the 
ftrength of five or fix and twenty horfes^ when fuitably ap- 
plyM. They generally perplex the motions, one number 
giving power or velocity, ana the next dellroying it ; making 
the friction great, and the working parts ill and nnfer* 
Viceable. 

Engines are only valuable, as they carry a mathematical 
demonfiration of their power and certainty. And could 
engineers confider that maxim, JV/^a/'s gatNcd in force^ h 
lojt in time ; and ivhafs get in I'nne^ is iqft in force g and 
Sir Ifaac Ncwtcn's three laws of motion or nature ; men 
would never entertain fnch ridiculous whims as perpetual 
motions, or pretend to do more than is poilibje, unleis the 
Creator ahcr thti whole fabric of nature* 

■ 

Paradoxes 
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Qy ESTioMS Answered, 



■ 1723. 

Paradoxes anf%vered. 



iPtfr.^^j/oi;. eitiicr oi the poles, 

» Paf\ anjhu. All places differ in both longitude and lati- 
tude, at what diftancc fbcver, with rcfpt'<a to either poles 
bear upon the fame point of the Compais. Or ihcy may be 
in the fame fpiral ruab; eUe underftood «s ta the earth» tod 
flot upon iCi 

3 Par, a^MTht oblacc iphefoidal figure of the earth wUl 
f^m% fuch a dtiSerence. . 

^jfejiions anfwer'd. 

* I. Mr, C. MafonV anfwcr to the ^id quejthn* 

Accept, fair nymphs, thisfree*wiU ofiering, 
Which Z with rev ranee to yoilr altar bring ; 
Tho' my poor mite ye need not, n6r my praife. 
For your own works will lafting trophies raile; 
But gratefully acknowledge that I owe 
The art to you, which thefe folutions Ihov* 

; Let 



• I. Qj; I t T I 0 N P4 

To find the gr cateft fraftum AEGC oitL 
fcrlbtd m a given fcnii-fphcroid^^C, the 
bale of the cone hein^ the Tame as that 
of the fpheroid, whcUicr it he ohhtr or 
obioiig, that is wliether the revolving 
axe AC be the lefs or the greater axe of 
the ettJpre. 

Put r^AD the fcmi-rcvolving axe, 
/s= DB the femi fixed axe, aad x 
X> the altitude of the fruiliim. Then, 



eone thai can be'Io* 




2z$ L A D I E s* D I A R 1 E s. lBetghton'\ 1723^ 

Let^e femi-tranfvcrfc 15 = ^1 and fcmi-conjugate 10 = r, 
length of the frumftum = a, the diflerence put = h^a» 
and the femi-head diameter =1 e. Then, 

hh : ; ; hh --aa : £^£f^^££££v- ee. Which 

duced gives <i = ic'6c66oi, and — 7'075' ^."d = lefs 
diameter = 14* li inches; hence the content in ale gallons 

I Mr, 



by the cilipfc, // : rr : : //— : £F* = -yy-^' '''^ 5 
hence the ibiiditf of the fvuAum will be 
;;7^;;^72^^^^ X^;^^ and there- 
fore jr x I + V ^^^^ + ^^^"^^ =^ * maximum C»r^ 

put zz = fllZia, then xx zz ff ^ T^lz^ and the maxi- 

mum 22 j^i'-^zz X i-hz-f»zz; wluch put into fliucioDs and 
reduced* wtr have the equation i + « — — 3 ^* "whofc 
root z i» s= -6464881 very exaiEL Hence zzzV — zz x f =1 
*76»9»4/, and the content of the grcateft fruiium = "i^^^jk^^Jrr 

V X I + z + 22 = I ^4P344y>r. 

3 

Now in the cafe of the obloog fphcrold, ss« r s xo» jr 
the height's: •7^*^*4/= «i'44j8«, and the content vS49i44 frr 
s= jt474*oitf inches rr 8*773 ale gallont. , 

But if the fphcroid were oblate, then / z± 10, r 3= ij, X — 
9 '62914, aud lUc coutciii = 3 7ii'ox4 inches = iyiS97 gallons* 

Corollary, 

From thk folution it appears, that the vnlne of r, or the hf 'f'ht 
of the fruftiim, will be nlwny? the fame, whatever the revolving 
axe AC may be; the laid height being to tUv itml-fiied-axe, or 

DF to DJ3, as -761,9x4 to i. And the cuiuent 1-649 344 /rr 

of the fruftum AEOC is to the ienii-fphcroid ABC or zjrr x 

as ^*4740itf to 3*14159 &c. or as '787504 to x.— AiTo* 

the fruftum iu the oblate is to the frtiftum in the ohiong iemi- 
fphcroid, as the longer aie to die fliorter, ^vhich is the fame pro* 
portions as the fphcroids themfclves are til fay Cof« S pag^ %yj of 
JAenfiiration. 
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No.ftO. QjrSSTIONS AMSWIRXD. It7 

Mi". Ri. Tapper, by the dodiioc of fluxions, gives this 
equation, -H { x ^ -f- tx' — t-^*-' ^ I- Here the flowing 
quaniity x = '646^8. Hence this general theorem, 

As I : the conjugate diameter of a ipheruid !: •64638 : 
tke lefler diameter of the largeft coDic fruftuni tiiat can be 
inlcribed. Whence 

The lefTer diameter — — iz'ijzjj^ 'nchM 

Height of the conic fruftura 11*4455 3 

The foHd content — — 8*7734 ale gallons. 

But Mr. ^/iJreiVyihc propofer, gives this general theorem, 
y<j — 425 X* + 67500 \ * = ? 7968 75 : and the le/Ter diameter 
= iz'9i97j and the coiUcru i5'4S^7 <tle gallons* 

• II. ne 93^ ^efli$n arifiwer'd by Sylvia. 

If the bearing of the fiiadow be N". N. W. the fun muft be 
upon the S.S.E. point, his azimuth then beinc^ 30' from 
the fouth, and his declination being the 9th June 3o'» la 
the latitude of 54** his altitude is jS* %\ 

As the tangent of 45* o* — — — 

To the tangent of 58 2 — — — 

-So is the iugar. 253 foot — — 

To the logar. 4o.r4 — — — . -yo, 

"rtie height of the tower and fane togeiher, but the lane's 
abovQ the tower jufl i5a'4 foot. 

UI. The 



lO'OOOOOOO 

io*i04773'2' 
2*4031204 
2*6078937 



• II. QjJ E S T I O N PJ< 

In fphcrlcal triangle Z P 0 , pvf-f\ 
T Z ihc co-ldtltude = 36®, P0 the co- 



declination rr 6(5** 30 
^ =r the 



and the angle 
azimiuh fr m the north rs 
157« 30' ; to iind tkc tide Z0 = 31* 
58' r: the co-altitude. Hence the altitude 
itfelf is %^^ a' = Z BACm the fecond 
figure, i«i which the £badow AB zz the 
tower BD %S3^ thm^ by plane tri- 
{ODometrjrs a» radius : tang. BA€ 
: I AB : BC ^ the height of the tower 
and vane toj'cthcr; from which talcin:^ 
away the height of the tower 2> D, there 
remains D C zz the height of the vane^ 
as in the original iolutioa« 
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9»S La»ibs* Diaries, [f^/^sf^/^^] 17*3. 

♦ UI. r^tf 94//^ ^cfiion anj'hxjerd by Mr. Ri. Tapper. 

Let a == the greater fegment taken from the perpendi- 
cular, e = lefTer fegment, and / = thcftr fiua =: 70, p their 

produ<ft iiS] 9 6ao yards. There comes out this equation, 

u = ^/ + Vi2ZHZ— 4i*^c909a5304966547 7 ygjj,^ 
e^\s — Vi// —p = a8*3909074695©334i3 5 ^ 
Put X for the unknown tangent, h = the greater fegment, 
d = the lefTer, from whence this equation is brou^t out 

X = j-g = 10-4040^301497^927049^45. 

Hence the length of the. walls are» 
Longeft 70, 

Next - 55'90453Ol4973987049944J» 
Shorteft 46*9045 &c. 
For the perpendictUa r^s length , let a = the ihorteft fide; 

th^» by EucL 1. 47> ^/ggr- ee =s 37*40536 yards. 
Hence the area s= 1309*1876 fquare yards =:xro. 3 per. &c* 
To find the angle fubtended by the perpendicular, and 

made by the ftiorteft fide and (horteft fegment. 
As the lefs fegment : radio? :: perpendicular : tang«52^48l« 
As radius : tang, of \ angle : : kirer fegment 30*5, : 

X5*i4> half of the diameter ; fo the diameter is io'%Z» 



• III. QU E STIOK 94. 



In this qucftion we have given, 
in the triangle ABC^ the bale AC 
— 70, the rci^anglc of the fcg- 
tncnts of the bafc, made by a 
perpendicular, AD X DC = 
ii8i^ili, and the fcgrocnu of 
. the bafe made at the point of eon- 
ta<St of the infcribed eifcle, fis. 
AE ^ 3Pi, and CE=:3oJi to 
detennine the triangle. 




nu J= 35 = ^ / = IC, p = zz ADX DC, and 

r =: ID z=L half the difference between AD and DC. Then 
AD z=. i + 2y and DC,:^ s — * z ; h ence their produdk ss^zz 
zz py a nd th erefore r = \^Si — Th en AD = =s 
j + V^r^^, and PC S= CC SS f ^ii*^/.— A^ain, 



IV. The 9j//^ ^ue/ii^*' *trifwerd hj Mrs, Eliz. Dod. 

if gaugers wou'd their budnefs miad. 

And follpw their excife ; 
They their account therein would fiod* 

without this ftir and noife ; 
Xet 'em no more their boafted art 

Extoly fioce *tis our aid 
That does the tub's content impart, 

Tho* they for that are paid* 

Tht 

4 ft 



fiiice 5H ts = we fliall Iiave the difference of the fideii 
^B — BC=^H — CC = 4£:— ECzrp; then, by a known 
nile, AE — EC: AD^DC : % AC : AB-^ BC; the fum of 
the iides being then known, from it and their difFercncc the fides 
themfelvcs' arc cafily found. Alio J) /) zr A"- — AD'^^ and 
4 BOy AC the area.— — — I.nitly, the dotiMc -Tfa of the tri- 
angle being divided its perimeter, the ^uoticut wiii be thr 
raditti ^FK of the infaibcd circle. 

C eontetrical C onjlru^lion • 

1>t I be the middle of the given bafc AC^ ind E the point of 

eonta^ with the circle. By EucK IL U, make a fquare equal to 
the given reclangle of the fegment.-* of the h.ife, which call S» ; 
thcTi t ike /D equal one Irq of a right-angled trianjijle of wincli 5 i* 
the other leg and A i the hyptuhcnufc ; fo lliall A D, D C he the 

Ogmcuts of the b.ife made by the perp-fadicular.^ For, by Euci. 

li. S. AI' z=. ADx DC ID^- — S*^ ID^ by the con- 
\ HruiSUon ; therefore A /, S, and ID form a right*angkd triangle 
by Eucl. L 48. 

Again, take BG or BH a founh proportional to z/K,^/%n, 
and AC; which being added to AH z:: A and to CG zz Ct.^ 
the two Anns will be the two fideti ABf *BCt of the*tnangle:-^^-^ 
For, byEucKIlt 37, AE::zAH, CEz^CG, BHzzSGi 
and it remains only to prove that BG or BH 11 the 4thpropofW 
donal mentioned above. Now, by Simp Ton's Geom. Cor. i. 9. II, 
as yfB — BC : »/D AC : ^B-f- BC; but ^B — BC ' s: 
^H — CG = AE ^ EC) = % IE, anrl A B B C = 
(AH-^HB-^BG + GCzz) AC-h ^BG; therefore the pro- 
portion becomes x I E : x ID : : AC : AC x BG ; Ueuc'e, by 
divihon, xIE : xED AC i »BG, or 3,IB i ED ii AC i 
JBG. ^E.D. 

The caLu!itiQa from hence :s very eaQf and evident. 



»30 X^A»«rt* DfAEites* Z^tigiton'} ry*s» 

T\*c ^r.atcfi diarnctci 4^. Leflkr 34. Depth 30 inches. 
Contcci i/"764834 maJt bufhds.* 

f V. TJ^c ^tb ^i^im anfvierd. 

The three (ides of the triangle are 4a, and 20 chnins. 
Tlie internal fences a4'iS6, 18*773, and ia'238. The con- 
tent 33*6 acres* 

Divide each fide of the triangle into equal parts* from 
vhence draw libes to the angles oppofite ; the point in which 
ihefe interfe^ is the center of gravity of the triangle ; and 
and where it would be» if hupg upj eqaally poifed. 

VI- The 




G F 



* * JV. Qjr a t T f o ir • 

^BCDVing the tub> we have given PCs 31, AK^EB:si 
30, and P £ s £C=: A0« 

Upon the middle of the bafe 
t>f the ifoicelcft triangle DEC 
let fall the perpendicular from 
t^.* angle E; 5nd from the top 
of 111." tub let faU the ptrpen- 
tiicnhr B F, Then, in the 
ri^'hr -angled trianj'Je D E (3, 

^io* — Id* := 11 ; and in 
the llmilar triangles DEG, F, as DE^ »o : EG 2S ix T- 
JOB zz 50 : BF =: so* Alfo, hy fimilar triangles, ED : DC 
s: EA i AB =: 48. Hence the conteitt = •7854 x x 
AB^ -I- ^Bx PC + PC> _ + 4S X 3t +3^*^ 

X '78^4 = i»itfo.X 3-14159 &c. = 3«aoi-77 Qubic inches 5= 
17*7(48 malt bnflicU. 

^t V. Qj; E S T I O N p5. 

ABC, and iiX> the pcrpcn- ^ 

dicular. Put 2 =: C the 

Ihortell lide, and y ~ the 
.nliLi iidc yiii. 'i Jicn, by the 
.^Lieftion,z — z=-4Z>— 
nd the girateft fi de (or 

fD4-I>0 = 3-^ — aJfo 
. ^e Aim of ait the three fides 

, 4jf->l2 = ptf,Orx>— « 
1 : 48. But, bv the nature of 
|> .c tyiangle, ACtAB+BjS 
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No. ao. QjJBSTlOMS An SWERIO- Hi* 

• VI. Tic ^lii ^fihn mifmsr'd h Mr. C, Mafon, 

It is endent this qudBo.n is comt>ofcd*oiii that io page 
7,zs of Warcfs Mathematiciaa's Guicle.- 

Suppofe ^ = to his age* 

<af + ^ + 5 = 47. Involved is 
+ + i%aa + ita + 50 = ^^56 = ^. Then by 
completing the fquare will be produced this canon, 

V V y -ir — ' o'i ^ ^> ^ = 18 years uic*. 



:: AB'-^ BCi A D^ D-C^ or 3. y — z — * ssjy + z x,v — 
hence 3.Z — » =r;'-4-z, or az — 7 = *. Fiom this cqu.uioii, 
and the one above, viz. ly -^z is: 48, we eafily find z s abO» 
and =r 34. Confequently the third fide — z if 42* 

Now the point F upon which the triangle will be in equilibrium 
.is the center of gravity; and Hnes drawn through the center oi* 
' gravity, fiom the angular points, bifccft the Oppofitc fides ; tlut is, 
B F produced biiciSls AC in K; alfo the diftance between the an* 
guiar point and the center of gravity is 'two-thirds of the whole 
line, that h BF = ^ BE, Cut, by thcor. 11 hook 3 Simp. Geom. 
it is iJ5£* +iAC^ =: AB* + J3C»; hence BF C=f iJiC) 

s: -i- — 3 . 25 s»fA38373. In the fame 

BUmner ^JP i. S5 f j4Il±±£l^zM£L ^4^s9$A$t9, 

* VL Qj; B ST lOw 

The method-of completing the fquare in the above onginal ibla« 
tion if thus .-— Since %ai 4- 1 1 a 30 is SS 

«« + ^-*-s|* + + it + 5 = ^ ; by completing the fquave* 

we have aa + a + $ ss 4/* + ^'^S *— ; and, by completing 

the Iqnare again, it is a:=, \^ V^^ + t> — i *5 — " •'S *= 
And then ^<9a 28. 

X » 



this ^icjlhtt Caelia Beigbcon tbiu a^/wrs^ 

IVc vicwM your query, Mr. Tapper, well^ 
And found a rujc by which your agt to tell. 
•* Extras th' fquarc root o'tb' number giv d, 
Quote or remainders forty-feveii ; 
From whence take five, and there remains 
Juft forty-two, which wtth fmall pains 
You nriay extract, the toot is fix, . 
** And lix remains ; therefore I fix 
" The fquare of iix your double age t 
From hence you hare a theorem tni0» 
\^ hich now 1 have explained to you. 



* Vil* Its 98//; ^lejlkn afifwrd by Mr^ Lewis £van-. 

Put a, »v u zz their fevetal loifes^, h ^ aooo^ and c ^ 
$QOO* Then ' 

ifsi^ + r") O7000 J^l 

f =c > + ViJr = 5 1 jooo B \ loft. 

* 



• VIL Qj; E s T X o p8. 

The theorems, in the onpnal rduiion above, frtr determiiiiiig 

the values of the three cjuaatities required, aic found thus. 

Dcnotin;^ tlic two diH'crcnccs betwcca tiic <!;reatcft and each of 
the ot!icr two hv h and c, .is above, and the Itaft quantity ilclf by 
A ; then .V 4- r ~ tlie ^leatcft, aud jc + c — i> — the middle one : 

hence, by the queflion, y 4- r]* = 4* + ^ i f^05* 

which equation we have x rz ^ + /^x h c . 

and « Hr ^ ^ ^ + ^ + V^^^* 
which are th^ three ^nantities required* 



No«ac« Questions Aiiswf&ftDk dji 



• The Prize ^ejiion atipiver'd. 

m 

Auguft x8, 1 718, Adraftea let fall 3 feveral ftooes into 
£]doii-hole> which fell with little or no obftntdion, and ac- 
celeratect in 9> 11', and 10 feconds from their delivery to 
to the found's reaching the ear : Sir Ifaac Newton fays heavy 
bodies fall 16*5 foot the firA fecond, then 3, 5, 7, 9, &c. 
times Co much in the fucceeding fecon<&» and that ibund 
moves 96S feet in a^fccond. Then x id* = 10® x 16*5, 
X650 feet by 9<58 = I'M^" for the approach of found. So 
the ftone was falling but S^" ; 8-»j x 8*ai zz 68*06*5 x 16*5 
= 1X23 feet.=: 374*34 yards* 

But 



* P a t a K <i V E s T I o K. 

Thii problem is of the nature of Sir I. Newton':* 50th prob. la 
tiU Uniirerfal Arith. who has there given the true method of folu- 
lioa-much in this manner. 

PttC X for th^ ^tb of the hole, a tSj^ feet the diftanee fallen 
by a body in the firft fecond of tioi^, and h sit 14% feet :=: the 
velocity of found fer iecond ; alfo t =r the given time of beariog 
the feund, found by the experiment.— Then^ by the nature of 

. £llHng bodies, /^g : : : x^' : \/ j s the time of the 

Hone's falling to the bottom"; and, by the uniform motion of 

jfouad, b : X : I i" : -? s the time in which the found will af- 

9 

ccnd through the fpace x. Then the fum of- tliefe two times trill 

» X / X 

be equal to tixe whole lime, that is ?- + V ~ = ^ Now 

the timet tn whteh pendahsms make sm ec]ual number of vibr s<* 
tions, being as the roots of tlie lengiiis, and a pendnlum 39> 
inches long vibrating 8 times in S feconds, we ihall have v^39*a : 

a/ 61 : : S" : 8%/ z= 10" (extremely near) = / the t me 111 

^ ^ 39'* 

which a pendulum of 61 inches fwings 8 times : then the above 
dieorem ~ 4- \/ - zz. t beeomes — — h \/~~-r =5 xo* Hence 
X = X ft 70*4 feet = 4»3{ yards sthe depth required. 



The theorem at the top of the next pa^c I cannot reduce to t 
proper form, nor difcovei- what the author means hy it; it is cvi- 
d-nrly noafenie as it Aands, but X have printed it CiUivSUj a^ I 
luuuJ iU 
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S34 L A Di E s* D I AR I E s. [^Bcighton.'] I7aj. 

Bat by Dr. Hally's numbers, let ^ = 16 foot i inch, h =3 
114% feet the motion of founds the tune> x the depths 
there will axife this theorem^ 

X =s — ^i"™ V4/>'/ X I = ia6i'8a feet. 

N. B. The method taiu^ht in Lexicon Tecbnicum, and fe- 
TCral authors, find a Jqnh bv the falling of heavy bodies, 
isf;iirc. The tinic the luunJ is reaching the ear, mufl: be 
deduced out of the latter part of the ilonc's falling. In that 
author's example, under the word pendulum, according to 
the time of the body's falling, the well is 156 foot deep; 
then he allows for the found's afcending ) of 16 foot to be 
fabtrafted, makes it jaft 150 feet: whereas in the lalftfecond, 
the ftone fell 112 feet, therefore f of that Cat leaft) muft be. 
deduifled, it will be but s»5 feet. 

The prize qf 10 diaries fell to Mr* Chctil. Mafon of London^ 



Of the EcUpfes in 1723. 

I. Snn cclipfedjThurfday the asd of May, a quarter palt 
3 in the morning, inviiible. 

9. Moon ecHpfed, June the 7th, at 4 in the afternoon^. 
inviCble. 

3. Sun eclipftd, November tlie x6th, 3. quartets paft 9 ai- 
night, uad invilibk,* 



• This year, in the months of 0<flohcr, November, and De- 
cember, a fmall aew comet was obfervcd by Mr. BnuUeyy Dr. Halley^ 
and icvcral others 3 from whofc obicrvations and calculauoni it ap^ 

pears that. 

The inoliiiation of its orbit and ecliptic was — 4>}^ 59'' o"' 
The place ot the allcuding iiodc — — ^ ij^ ^6 o 
The place of the perihelion — — — ^ ix zo 
Tlic diQiincc ot the pcr.:jcl;on from tlic node — a8 3 6 a.o 
Tiic log. of the perihelion dilUuce — — - — 9-999414 ^ 
/ The log. of the diurnal motion — — — 9'9tfie07 
The equal time of iu heiai^ in its perihelion Sept. ttf d. itf h. lom^ 

In its orbit thus fituated, the motion of the comet was rctro^adc 

or contrary to the order of the ligns. 



■ 
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No.^ New Qjiestioks* %%$ 

♦ • 

New Paradoxes. 

Par. I. There Is a certain noted place In the vaft Atlantic - 
ocean, where a brilk Levant is abfolutely the bcft wind for 
a ihip that is 'to ilupe a due eaii courfe» and yet ihe iliaU 
ftill go belore it. 

Par. %. It may be clearly demonftrated by the terreftrial 
globe, that it is not above twenty-four hoars iailin^ from - 
the river of Thames in Enghmd, ro the city of Melima in 
Sicily, at a certain time ol the year; provided ihcre be a 
brilk north wind^ a light frigate,, and an azimutii coropafs. 

Par. By Mr, Richard Tapper,. 

» 

A certain mount in DevonftLire doth fland, 
Whofe lofty head overlooks the neighboring iandi^ 
And fuch is the known property o'th' hill. 
That if a ve/Fel you with Hquor fill 

At the hilPs top or vertex of this place, r . 

It holds lefs than if filled at the bale. 
Now what's the caufe of this deficiency^ 
Pray let know ia the aexi diaxy. 

Par^ 4, hy Afr. CWift. Mafon.. 

When tyrant Noll, at fatal Worc*fter fight. 
His crew haranguM, at^ainft both law and right;;.' 
His quaint nuniei ique no t\\ o did hear, 
Tho' fev'rai thoufmd jnifcreanis were there: 
For ev*ry man, and cvVy fcv'ra! ear, 
Did not the fuinej but difFerent voices hear. 

New ^eftitm. 

I. ^ejlhn 99,. by Mr. C. Mafon. 

Two ancient towns, for two true lovers faro'd,.' 
Abydosone, the other Seibis nam'd ; ' : , 
Thro* Abydos Leander's praffes rung, 
In Seftus they of Hero's beauty iung : 
The Hellefpoot thole noted towns did part. 
Bat was no bounds to love's unerring ciart : 
When fhe the greatnefs of her power difplay*d> 
And fuch a wound at fuch a diuance made* 

But 
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But cruel fate their free accefs deny'd, 
And ke|it 'em prisoners on each diftaot fidb* 
She was confined like Dacae in a tow'r, 
Tet conquered was without a golden Ihow'r; 
He lb confined upon native fhore, 
No boats nor barges e'tr du rlt v/nft him 0*cr. 
Each H.id n viev/ of the adjacent lands, 
PJac'd oppolite upon the lonefome ftrands, 
Tho' boili'rous furges did with cnvv roar. 
And dafh with fury on the patient llore; 
His darling love wou'd no fuch bars allow. 
But naked Uripp'd did on the billows plow: 
With fpeed he cut h;£ proijd triumphant v. ay, 
As Hutt'ring waves did round his body play. 

In equal times he equal fpaces ply a, 
Swift as the waves did o*er the channel glide 
Each towVing wave the former did fucceed, 
Juft forty foot rolling with equal'fpeed. 
If eqtildiilant from each iilace you,verer 
And the obfervttion angle fliouM appear 
Jttft forty-three degrees; moVie towards 'em ftrei^^. 
Five furlongs juft, the angle's forty-eisht. 
The breadth o'th* Bofphorus I pray'expTore, 
Likewife the time he {warn *twixt ftore and fhore. 



IL ^efitan looy h$ Mr* John Richards. 

From Bdyftone viewing the neighboring ihore, 
And willing to know how far it is o*er. 
To three ports within fight; their diilances are known^ 
From each other, as here under I have fliown. 
I thought the bell I cou'd do vas to try, 
Which v.';iv from the rock thofe three places lie; 
This I have done, and it is noted here. 
Fray what will the three didances appear? 

r Plymouth to Lizard 60 ^ 
The diftance frctm < Lizard to Start Point 70 > miles* 

C Stare Point to Plymouth ao 1 

Plymouth. "J C North* 

Lizard \ bears from Bdyftone rock \ W. S. W* 
Start Point J .C£.b.N. 



f 
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m ^lefiion x'oi, hy, Mr. John WUlingham. 

^ . One evening from a mouiUciin high, 
« Soon as the fun was down, 

Looking towards the eaftern fky^ 

I fawthe rifjng Aoon; 
Her diftaace from the zenith then. 

Straight way I did explore. 
And found degrees fourlcore and ten. 

And fifty minutes more. 
A tube inclining one degree^ 

And minutes flfty-eigiht, 
ThrS' which a (hip appeared at fca,, . 

Full crowding on my fight: 
The didance ot that Ihip, o*th' maiq« * 
V In leagues I do require, 

Likewifc what height above Ui^ plain 

That mouatain does afpire.. 

IV. S!jieJlion xo», ly Mr. John Simmons* 

In maXbn^s yard there happened to roll 
A pyramid's frudum into a plafliy hole,. 
Whofe bafes are (in fbrm> odlagooak 
Theiefs bafe fides Joft tnuch'd the watcr^s brinks 

The greater bafe did wholly in it fink^ 
Sp that the level furface ot the water 
Did nicely cut (or very near the matter) 

The fruftum with a line diagonal. 
Boing thus immers'd, I cou'd not take all 
Ufual dime a (Ions ; which made rae fret* 
'Caulc I each part's folidity mufl ^et, 
Both of the dry, in inches, and the wet. 
To help me out a friend gave me a line, 
That was divided in extream and mean : 
The greater iegment was the length o'th' fide, 

Lefs bafe's breadth the other; he aifu faid> 

That bafe and lide aii obnifc angle making, 
Of juft fivefcore degrees (v. hca 'twas taken) 
And this the fruftum^s whole foUdity. 1588x1 (^4 
IVe loft the line, and the tally's too hard for me ; 
La4ie9--*Pray folve the fame in your next diaxy. . 



Y. ^ejMM 10$, Mr. WiU l>oidge»> 

of you, fair ladies, I a favour fue, 
Tis your bright genius muft refolve it tOO«. 
I in a garden have a piece of ground 
In oval forra, the tranfveifc I have found 
Jult fifteen feet, the conjugate wa* ten ; 
An ordinate which cuts the tranfverfc length. 
From off the center jult three feet two-tentiii 
Not rightly apply*d, but inclined laid. 
And fev'nty-two degrees an angle made. 
What length each part is from the traofverfe axc». 
Of you» bright wit»» I with fubmiiEoii aflc. 

YL Jime^u X04*. h ^^r^ Tho. WUliam9». 

Wand' ring i^^neas, long with tempefls toft,. 
Was thrown upon the famous Libyan coaft. 
Where mighty Carthage flood, and Dido cjueeo^. 
Late come from Tyrus with her (lender tram. 
This fpkndid town (a village late) they view^., 
Whilft Tyrians do their daily tafk purfue, 
And dig foundatioas for their building mailers^ 
Hewmg out and making fine pilaHeiV, 
One ftooe among the rnl was fixed there. 
Of poIi(h*d marble wroaght» its bale fbor-lqvafe;; 
Its curious (hape was pyramidiGa]^ 
, Its lofty height twice the diagonal : 
And whilft u^Lncas view'd this fijfiifhM ftone,. 
The mafon faid> Thou pious mighty fon 
Of old Anchyfes, by the foot *twas made,. 
But being unmeafur^d, T am ftill unpaid; 
And muft be fo, unlefs fome artifPs fl<ill, 
More than mv own, that tallc for me fullii. 
Its weight is juft forty-eight tun complete; 
But how from thence to find its folid feet,, 
1 know not; but defire that, aiding, you. 
Wou'd tiiat and its dimeniioDS^ibew*. 



Th0 Prizt ^^9n^ 

When brilliant wits the fplendid forms wou'd fhew 
Of niceft^archite^ure to our riew; ^ 
Nothing oear home is worthy of their note, 
fiut airs fetched from diofe iiogdoms more remote. 

Roii\e 
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Kome, Egypt, Italv, or ancient Greece, 
Is art's as well as nature's lualicr-picce ; 
Magnificent their turrets, pyramids 
Rearing above the clouds their lofty heads? 
Their putrid, watere muft be cryftalliae« 
Their commoD pebUes orient pearls out-fhine ; 
Their verdant meads from pinching froAs berree^ 
* And never-fading bloonM the trees o'eripread. 
Thus the fantaftic hjumours of the age 
Delisht themfelvesy and all their thoughts engage 
To things of foreign growth, or antic mien» 



^f from the heathen poets tales they telli 
It proves a modern proper vehicle. 
To pafs the ?jrv gilded phantom down, 
Pail'd with moie wortby objedls of their ov/a. 
Strangely dcprav'd fuch fleeting fancies are. 
And like weak eyes diftingoifti nothing near 
Without their optic glaffes; but from far 
Milbke a lamp for Titan's rihng car. 

Yet ftately (tru<51:ures thus defcribVl wc prize. 
And much relent we ftiou'd thoic rules deipife 
The Romans brought ; and, in the Gothic way^ 
Without a rule or order, art difplay. 

But notwithftanding tliaf, we^may behold 
Amongjft us buildings Deautifol and old ; 
Weftminfter Abbey, and St. Peter's, York, 
King's College, Cambridge, admirable work.; 
And, tho' leis fam'd, as jufUy may admire, 
Amongft the reft, that noble lofty' fpire * 
To the Boconers honour built in Coventry, 
Second to none in fprightly fyttnnetry. 
Only o'er-top'd in height by Salifbary* 
In ev'ry part it entertains the eye 
With llatuary work, and fine embroidery: 
Yet full of Itrength and grandeur, that it i&tVOS^ 
A geometric mean, *twixt two extrcams. 

And altho' matheraatic inflniments 
Purni(h with methods for its lull extents ; 
ril here propofe, from aJgebraic art, 
And from a theorem Euclid does imp.trt, 
To find its height, without the help of thofe, 
Ajid freely tell the rule that I have chofe. 
An ancient houfe there ftood in a lo^ place, 
Whofe top's exactly lerel with the bate, 
'* Or fteeple's bottom : then I take my ftand 
A diftance off« but (till on lower land; 



« 
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SfO LADi/s'DiAaifts. iBeightw^ 1724* 

ft 

" To th* houie and (pre I my eye confioe, ^ 

^ And find it runs dire^ly id a line ; 

*^ And diftant from the foot along the ground, 

Two hundred and^ighty-two feet two-tenths tsibuad; 

The horizontal iine» irom the houfe-top muil be 
** JuH: the lame numbers you i'lh' margin fee.* * 
*' That from my eye to th' top, 1 do declare. 

Added to th* nighell perpcndicula'-, 
** In feet thefe numbers will- exactly give, 
*^ Fourcenttf above it: vea hundred i'eventy«iire. 77i'04 



1724. 

PavQ^doxes anfivercd. 

Paradox i anfw^d^ 

IF the place be eaftward of the Levant, a (hip may be car- 
ried^by an eaft wind round the globe to it; provided fome 
caft point be fixM. J a, IVylde. ^ Or, where there is a violent 
tide. Oedipus SehajSie^fiu *Ti$ meant the gulph of Florida. 
J. Richards^ T. GilL But the quibble may lie in the word 
jisatCy for an eafl wind may be beft for carrying her out of 
an harbour to fail to a place on the eaft^m part c» that idand 
or continent, 

Par. %. Is meant the artificial globe and the hand index. 

' Par, 3. Water has its fiuface alwav«? of a fpherical fipi^re; 
and that fartheft from the earth's center is leaft fwelling, 
and confequently holds Icaii above the brim of the vcifeL 

Par. 4. Sonnci being ejllated in concentric circle?, as a 
ll^one falling into water moves it all round, fo that part of a 
circle which touchMonc man's ear, could not touch another's 
who cou'd not bejn the fame individual jpot of ground* 
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'^ejlions cmpLucrd. 

* I. The ^^th ^ejlion an/wer'd by Mr. Rich. Tapper, 

As the re6tang]e of the radius and the fioe of 2° 30' : the 
redlangle ot the fines of 24*" and zi"" 30' : : 3300 = 5 fur- 
longs : half the breadth of the Bofphorus 11277-764613 feet. 
The whole breadth ts 75^5'n<^4 y^irds = ^4 furlongs 35 yards 
= 4 niiJes a furl, ss yards. Then (accordnig to Sir llanc 
Newton) a wave runs throMts breadth, whilit a pendulum, 
whole length is equal to that breadth, orciliates or vibrates 
once. A^pendttlum of 40 feet in length vibrates i7-i464a8i 7 
times a minute. Confequently he Iwam 685*85 feet per mi- 
»ut.. Fromhence the tiniieis 32' 53*^11*' 5»**i . . 

Thepropoferandfome others give the anfwer 75x8'; yards, 
ana the time 3 3 mm. or 3 2*903 9. 

II. ^lejlkn 



• I. fi S T I O K 

1 ?f TCprcfcnt ihc two places of obfervation, and 

half the breadth of the Bofphorus :* then wc 
have given all the angles and the line CD, to 
find AB\ VIZ. Z C = 30' = half the firft 

obferved angle, Z = z= half the 

lAttcr, /_nAC- (ZD— ZC=:) 30', and 
CD = s furlongs = 3300 feet. — ^Hence, by 
common trigonometry, 

s.CAU : s. C : : CD : DA, and 

radius : s. D i x D A : A B ; hence by com- 
pounding theft two proportion'^, &c. 

radius k s. CAD : s. D x s. C : ; CD : AB^ 
that is. 

Tadios X s, a<» 30' : s, 140 x j. *r« 30' : : 
ibluti^r* ' Bofpl^orus, as in the original 

Agam, by the nature of pendulums, \/^llt t 




* # 



^/40X IX ^ to\/6 

^ 39"! ~ ^ ^ Seconds, very nearly, = the time in 

%vhich i prndulum of 40 feet makes one vibration, or =r the time 
la which tlic wave or the fwimmcr mores 40 feet. And. confe- 
quently, as 40 feet : 34" : : the whole diftancc : time of fwimming. 
DiaryMatb. y 
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IL ^^kn zoo anfwer'd by Mn John Topham, 

This qiieilion is to be found in Philofopliical Traniac^tions, 
piopofcd by Mr. Townicy, wliJi Mr. Ccliins's conlti udliors 
to ali its caics. From Edyllone to Lizard niiks, ta 

iit irr Paint J7*ii4» to Plymouth 14*187. 

The queftion being fomewhat curious^ 1 ihall here give 
the method of folving ir. Becaufe any two of the angles 

anrwering the rumbs given in the qucftion, exceed 180 de- 
grees, the point wbt ie Edyftone ffands mull fall within the 
trianKie. Then if you fiippofc a circle to pafs thro' Lizard. 
£dyil orn^f and Start, ai^d bifeid the jin.e between Lizard and 

Sun, 



• IL Qj} E S T 1 O N 100. 

Another flicthod of coBftru^Sliaf^aiid cakul^don jnay be thus* 

ConfiriUiion. * 

With the three given dlftances, <5o, yo, ai^l *o, malce the ttjt* 
angle LPS, wherein P will be Ply-p 
n^outh, L the Lizard, and S the Start. 
Then if E be fuppofed to rcprcTcnt 
the Kdvftone, the dirctS^ion K ? being 
North/ ES being E. by N. and EL 
being W. S. W. thcic will bc'knuwu 
all 5ie angles about the point £. 
Hence, fuppoling P E ptodttoed to A, 
sf on LS were be defcribedthe feg-* 
ment of a cirde LES to contain the 
given angle L^S = is points or 
ydB« 4SS sind then there be made 
eithcT the angle SLA r= 9 points 3: 
'2, A E or die angle L S A 
(J points — AELj LA or SA cut- 
ting the circle in A; it is evident that £ wiii be the point of inters 
itit^on of A F with the circle. 

Calculation. 

the'triang^ are given all the fides, and of conlc' 

qoence the angle P5L. x. In the triangle ALS^ ar« given 

XiS, tlie ^ 5 L'(by conftc.) and the j^AiSi the fupplcmcnt o£ 

^ LE'S\ to find SA. 3. In the iriani^le V S Ay are given - 

PiSI, SA, and Z to find ^ Py^.9 = ASLE, and Z -^P»^. 
—.4. In the triangle L> arc given the angles and the fide 

LS\ to find LE and ES. s- And, kftly, in the triangle 

P^^, aie i^veu the angles and the hde 'SP; to find P£» 




No. ai. Qj; £s t i o «n s A n s w £ r e n* 243 

Start, producing fuch line through the center of that circle 
to the periphery, lines drawn from the poiftt in the periphery 
to Lizard and Start, with the two lines from Edyftone to 
Lizard, and from Edyftone to Starts will be a trapezia in- 
icrib'd in a circle, which according to %z Euclid 3, the two 
oppofite angles taken together are eq^ual to two right 
angles; conlequently the angle at the prriphery is ii** 1.5', 
the complement to that at F.ayflone i63*' 4.5' given. In like 
manner, let a circle pafs throup^h Plymouth, I' lvftone, and 
Lizard, the angle at the peripiiery will be 67" 30', the com- 
plement to the other rumb given, 112** 30'. Again, if from 
the center of the firft circle you draw lines to Lizard and 
Start, the angle coniain'd between them will be double to 
that at the circumference, by 20 prop. Euclid 3, viz. 30', 
and in the other circle 135**. Then, 

s. 11" is' 2 log. of ijo miles given : : radius : femi-dianu 

circle 179*4. Alio, 

it 67^ |o' s log* of i 60 miles given : : radtut t femi*dianii 

circle 3i'47* 

Now there is given the two iemUdtameters of the circles* 
and the angle between them rs tt6'$i, to find the angle fub* 
tended by the lefler femi«diameter. 

As fum fides : difference : : tang, i oppofite angles r 
tang, of 4 the difference of the angles ; which angle is 
8° 31'. Then radius : log. 179*3 : : s. S*' 31' : log. of 26-52; 
which doubled is the diliance between Edyftonc dud Lizard 
53*04 miles. For the other two, there are 2 fides, and aa 
angle oppofite to one of them, given, to find the other fide. 
Hence from Edyftone to Plymouth is 14 3 3 3 miles, and fron^ 
Edyftone to Start Point 17*36. . , - 



IIL %iefihn loi ar^nrnt^d by Mr. Tapper, 

As radios : the fecant of 50^ : : ferai diam. earth : the 
femi-diam. and height of the mountain in one fum. Sem. 
earth : s. : : lalt fum : s. angle oppofite 91^ 47'. Con« 
fequently the angle at the center is knot^n. 

If the diameter of the earth be, as Norwood makes it» 
418993 10 Enghfh feet, ihe mountain's height will be = 
»ai6'473 feet, the fhip's diiLmcc i4"6a88 miles, and from the 
bafe of the mountain on the arch of a great circle 12*726. 

N. B. The propofer gives this anfwer, viz. The moun' 

tarns height 746 yards J, at 70 m?lc5 to a degree; the 
fhip's diftaace 3 leagues % miles. But iome others, accord- 
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ing to the difference of miles to a degree, ZZi yards and 
3 kagues, 6;c.* , ' 

t IV. ^eftiOtt 102 anpwtr'd by the fame. 

Let = "8^1847, liic areii uf an octagon whofe diameter is 
C'-- content of t).e fruiium, s = line ic**, c = its cofine, r=s 
radius, x == dii;niLtei ot'leiler bale, ^' = the flant lide oi ihe 
truitr.ni niore tiic Icjlcr b'ai'e ; then t/x.v = the ai ta of Icllcr 
Lufc, aiiJ the flant height = > — .v. Thei tioie j : j — x : : 
J — A ; .V by the nature of tiit line. 

And 



— 




* III. QU E5T10NI0U 

The aUovc ovl.^mal fotution ivHl be evident from thi» figure; ia 
>vliich C Bcprcfuits the center of the 
earth, Aii the hill, 5 the fliip, and 
Abl a tangent to the earth aiiccced to 
the ri(u>>5 moon. Cor, M hcin^^ a right 
angle, and ^ riCAi 50', whore un- 
g.nc Is Ai^'i .uid Iccant A C', ir will be as 
radius : Icc. Z. ACM : :. CM : C'/i. 

Again, the Z -S^C being &b« 

i', and the iidts C5, known; we 
thence find the third fide AS the 
cUftancfc of the Hitp from the top of tl»x 
mountain ; as alfo ihe Z. SCA^ and 
qonfcqucntly the arch S B the ciirtance 
' of the ihip from the boitm of the 
mountain. 

f IV. QjJ ESTION102-. 

The folution to iUii> queftion will perhaps appear a little dearer 
thiis.—— The flant fide being- the greater part, and. the diameter 
of the circle infcribed in the teft end the Icfs part of a hne di- 
vided in extreme and mean proportion $ the meaning of which 
IS, that the greater part is a mean propor tional between the Icls 
pan and the whole, that is x x =: x-^- y x y z=: xy 4- P^>^- 
fing ;r =5 the greater part or the llant height, and yr= ^l^^ i^^* 
the diameter of the circle in the left end. Now from thi^quadratie 

equation is tound y ^ ' x =: « putting «.= • 

Now, theflaot fide making an angk- of loc- with die lefs end, 
or of 8o« xvidi die greater, put s and c tor the hnc and colme of 

»o« ; ihctt wiU be iJi^e iifcitudc of tUc foiid, and . x die 
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And jj? — + XX = ^A'. Hence = I'j + Vix. 
And y X = *5 + V i ?>* = ^^^"'^ 

As radius : ^5 + x j : / : "^^"^ ^ * ^ = the half dif-. 
ierence of the breadths of tlie two bafes. And confcqueatly 



I + 



/ + ft/ Vjx _ 



— ilic bicackh oi the gr cater bale = ^x. 



Then the area o£ the greateft bafe ahbxx, and the geo- 
metrical mean area =W^xx. Then 

As radius : "5 4- Vix : : c : — = the aitiude of 

'the fruftam :^ dx. And by multiplication we have 

iaJx^ X 3^ + ^ H- I == 67 =: i of the three areas multiplied 

hy dx the height = mxxx. And hence = ^ =: 



107784*57 

51637*07 



41*633534 inches. Then making the fquare root of the area 
of tlie leifer bafe = </, the greater = D, the height = H. 

By J. Painter. 

DD + ff^j x-Jtf srio7707''r5thcwetpart, 

dd -k- f ^^^ X i // = 51 1 13*39 the dry part. 

Breadth of lefier bafe ' -~ 41*^335 

Side of leffer bafe ^ — — . 17*2451 

Ahitude — — — — (>6'34io 
Slant hei^^ht — — — — 67*? 674 

Area of ^ ^af^. - - ^^:>5'955t 



X greater bafe 



— 3^03*^*56 



4i'664X 

I7'4530 
65*0710 

26*9514 

66*3*90 

67*4040 
1437*66 

3507*19 



ference betwecn^^the diameters of the two ends ; and confcquently 
y-^%cx ox MX'^%€x the diametec of the circle in the greater 

end = hx^ putting h zs « + Then, putting n for the 

area of the o^gon, the diameter of whofe iofcribed eircle is V 
we fliall have and nh^ for the areas the two ends' 

and nahx'^ their mean proportional; hence the content will be 

iX X ; — = i588ax'64 = i, from 



vhich is found * =z -r . ^ - 



. . ... Conicqucntly all 

the parts become known, and thcnce ihc content of each hoof as in 
the original foiution. Y % 
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♦ Y. ^uefikm joj anpwer'd hy Mn J. Painter. 

* The length of tdie greater pat t of tlic ordinate 5*s9» w4 
tlic Icfler 4'a3» , 

t VI. ^uefihn^ 104 anfwer^ik 

A cubic ifichof maibk weighs 1*56185 ounces avoirdupois, 
fo the content of the pyramid is 6u*57"-9^.'7 ^<^'i<^ feet. The 
proportion of the fide of a fquarc to its diagonal, is as i to 
1-4141. Multiply the folid content b)^3, and divide tl.e pro- 
du(5tbyft> gives 952*782, which multiplied by the fquarc of 
1*4141 = i*<>99i?6, gives 1906, whole cube root is 12*3 19» 
the di.monal. Divide 952'78 by 12-31, gives 76-89, wiioie 
fuuare root i'-M is the lide of the Iq^uare lought. 
^ . ' The 




* V. QjJ E S T I O N 103. 

Txt D D be the Unc cutting the tranfverfc AS in an ang^lc of 
•Ti degrees at the point E; dJaw* 
t!ie perpendiculars DF. 
. Put HI = fcmi-tranrrcrfc, n ss 
lemi-conjugate, « =: C K, i and 
c SS cofinc £ = yl 

aod ;f r= D K. Thei> 

J>£=:jX, i'^i* = and C'K 
ir-fl ±: cjr; hence, by the na- 
ture ot the_dllipi e, : «^ : : 

s V 7^* ^ ^ ; this equation, reduced becomes 

ti^ two parts retjiuiixd. 

t VI. <iU £ S T I O N 104- ^ 

The content bcinf fcund as in thc,original folution above, put 
if — c u.d X -zi t!)c IuIl- ot die fquarc baic. Then XX =: the area 
of'dic' bate, .v\/* = ^''^ uia^ional, and axv"* = the hcfj^ht. 

. Hence the content = c; then . = the fide 

of ihc bafc, and Ci 1/ *4t = » V i ^ - ^^^'^i^^' 
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* Tl}€ Prize ^uefiiotp anfwr'd^ bj J. Painter* 
Put CA^Ciy-zz 775*04 = /, 

Sabftitute % X = — 

Which by ' the procefs in Ward's 7? 
Math. Guide, 336, at the ftep,, 
you will have 

JO 

Which 




• Pit X 2 » E^STI 0 N* 

The procefs for finding tlie ^pation in the above original folu* 
^ tion, may be tlms : ' , . - 

Put s z= AC CD, h z= AS, d z= A D, and z=:AC the 
height of the fteeple ; tucn i — 2 C D. Draw D perpendi- 
cular to CA produced in Now, by right-angled triangles, 

SC = v'^/'-i-zz; and, by £milar uianglcs, CB : (Td 
^ CA^i '-'^^ 

AB : ^D = 



+ 2 z 




J — z 



— z — z ; and tlicn,. by ri^ht-aagltd triangle* again, 

dJzz: -i:^* -i- , wluch ecjuation reduced, and laa written 

for ss ddy we have 

Xi'^}^' prj-y. - =5 

4^3*1 which is the equation required. 
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Which bebg reduced by multiplication and tranipofitibn» 
willftand, — ^^tf**^ %xa^ 4- %sbha^ + %xsa'^ — %bhxaa 
— hbssaa — xxaa ^ %bbxsa ^ xxhh. In numbers, 

573376'7» +4^4945 ©75 *»46 ia6569950746'798 
+ aiX3ia$257i666-926 ^ = 355 li 7630053 1368*689« If the 
terms be. divided^ it wiJl Itand, — tf* H- 845*77 — 
SS0744'84S aa + 3685411^*9 a sz 6x9i|795ft8'S49» 

From hence uiii be found a the height of the fteeple = 
3io"84C9 kct. 

But if there had not happened a miftake in the laft line in 
printing the. queftion, which Ihould be 755*04, the anfwer 
. had been 300 feet, the true height of Coventry fpire, as I 
anally meafur'd it both by lines and inftniroents^ Sept. 26, 

17a !• 



A Letter to the Author.. 



s I R| 

I have oftentimes thought the compohtion of the cnicmas 
and nucllions might be improved, and was therefore migh- 
tily pleafed to fee in your laft year's diary fuch ufeful avA 
neceHarv hints for the compofing a proper enigmp.. But 1 liavc 
often pi i\ ntely complainM that arithmetical quellions have 
been very dubiuus and unmtclligible ; and therefore could 
wifh feme necefTary dircciiuns were laid down, to guide per- 
fons of a good mathematical genius to a proper way o! di- 
verting their thoughts upon fuch occaiions. Andy • 

X. The moft natural method in anfwering the quellions^ 
. ihould be a little regarded in the cbmpofitioo. 

a. No queftion that can be anfwer'd two ways fhouid be 
d lowed of, which will neceflarily lead fome from the e^- 
peded anfwer* 

3. Nothing that is very paradoxical, much lefs naturally 
impoihble, and void of aemonilracion, ihould be-put for an 
arithnietical queftion* 

4, No ambiguous or doubtful words fhouid be ufed, but 
fuch as aie plam and eaiy to be uxidciiiood* 

♦ 

5. We 



No.wAX»' Eclipse. s» 

c.^ We fhould ufc the fame terms of art vn'th the Jate and 
bell authors ; or at Icaft our terms and phrafcs fhould be fo 
plain and caiy, "S that none may be miitaken or deceived by 
them: lor 1 tiV.nk ir is mych better and more improving, to 
invent lomeihing ingenious than abilrufe. Nor do 1 fee any 
great benefit or difficulty in puzzling mankind, and rackini^ 
their brains; nor is it neceffary, when there is fuch an iha- 
nite variety in the mathematics of piealimt and profitable 
propofitioDS. Ail kiiui oi kai iurig is diliiCulc enuugh, cfp.e- 
cialiy the mathematical, to take up the fhort interims of our 
thnc, without being made more tedious and laborious : 
therefore we Ihould make it our chief aim to facilitate aod 
/;4biidgeit. 

T.. FI.ETCHE1U 



0/ the McUpfes^in 1724. 

' u Moon edipfed^ Mofiday^ April. 27* S morn«. xnviilble*' 

1. Sun eclipfed on Monday the iith of May, at half an 
hour aiicr 6 in the evening, almuil total, and vifible. This ^ 
will be the greateit eciipfe chat will happen in England ior 
thefe $0 years. 

The general cclipfe (in refpcdt to the meridian of London) 
begitis at 52 minutes paft i; the central (hadow eaters oa 
the earth, in lat, 13" 36' , in long. m6** 46'; whence it pro- 
ceeds with a velocity of about 40 miles in a minute north* 
eallwards» along the weft fea» and over CalUomia, Noia 
Granada, and the northern pares of America, toward Terra 
- Ar(5lica, and HudlWs Bay, where it tends towards the catl, 
and padeth Terra Canadeniis, by Nova Fr^cia, the Gulph 
of St. Laurence to Newfoundland ; then traverfes the north 
fea to Europe, enters France about St. Mulo, and proceeds 
along by Le Mans Blois, Bourgcs, and Challon-far-fouic, 
and haying pafs'd through tlic north parts of Italy, by Ge- 
neva, and borders of Switzerland, over the Alps; by Falanza, 
Conio, and Jirdaa, it leaves thi; earth between Mantua and 
Rovigo^ 

J. Willinghajfu 
Mr 

V 
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. Mr* Jqf^ph Smitb* of Fleet in Linoolnlhircy from a geome- 
trical conftru^on and a calculation, fends the foUowjng ac- 
count ol the fun*8 eclipfe at Holbeacli : begins 5 h. 41', mid. 
6h. 9 7 ^9'* Stockholm in Sweden, begin 6h. 
51^, mid« 7 h. 42', endsSh. 27'. Digits eclipiedS 12 fouth. 
At Bermudas in the Wefl Indies, begin* Xfth«4^'» mid* ih* 
43', ends fth. 55'* Digits 3 north. 

In lat. 2** 48' north long. i32* 30' weft, at 5 h. 55', the 

eclipfe will begin at the fun's lifing. Lat. 50* north long. 
151^ 18' weft from Holbeach, m theibuthfea, the iun wiil 
be centrally eclipled as he riieth. 

Lat. 51** 48' north long. 89** 47' weft, at ji h. 19', the fun 
will be centrally tcHpfcd in the j^oth degree at Canada, or 
Kew Fi ance in Aiucrica* 

In lat. 540 to' long. 47', part of JHudfon*! Bay, the futt 
will be centrally eclipfed in the meridias. 

In the lat. 45* 16' long, ix* 50^, parts of Mantua in Italy, 
the central eclipfe will end. In lat. 34^ ^8^ north long, ic^ 
3 1' we(t| ithe Atls^fitic ocean near Gibraltar^ the ccliple 
ends* 



0 Eclip. IX May, 1714, even. [ Beg. 


Mid. I 


Eod 


1 


By'Aftron. Carol. Coyenuy 


h. J 

V 38 


VI 34 ' 




a SI 


Mr.Chattock ^ 


London 


5 39 


6 36 


7 1*3 


i» 7 


Coventry 


V 3« 


6 29 


7 23 


Xft 0 


Dr. HpJJey 


London 


5 39 


VI 35 1 


VIIa74 




Mr. Richards 


Exeter 


5 45 


6 18 


7 " 


1% 2 


Mr Smith 


Uolbeach 


J 41 


6 37 


7 »9 


IX 30 




London 


5 38 


6 35 


7 29 


IX 47 


Mr. Willingham MytonYork 


5 36 


6 30 


7 22 


II i 


Mr. Gi!! 


WorccRer 


5 31 


6 27 


7 20 


n 51 


Mr. Child 


North ampt. 


5 4C 


6 36 


7 28 


II 3C 


Mr. Wiliiaras 


Ox on 


5 35 


6 31 


7 23 




Mr. Warner 


WciJingbor. 


5 39 


6 36 


7 a9 


II 37 


Mr. Leadbcuer 


London 


S 39 


6 36 


7 ai 


IX AS 



This eclipfe will not be total, but at the greateft darknels 
there will be a fmall thread of light on the upper part of 
thefun*$ body, juft a 24th part of his diameter or breadth. 
But fome of the ftars will be difcern'd. The planers S in the 
fouth-eaft, S nearer the fouth, and 9 on the leit-hand, the 
fun a little higher. 

3. Mouo 



No«ftf. ECLIPSEf* %st 

3. Moon tclipfcd, Octubei- the aift io the morning.* 

Beginning by Adraftea's ealcuL 

The middle At — — 

The end at — — — 

Digits eclipfed north ^ 

» 

4* Sun^dipfedi November 4» atzi atiiight» iiiTifible. 

New 



h* .f 


Leadb. 1 




11 30 


% 5» 




in 47 


4 8 


3 


V 4 


5 »4 


5 16 


7 


r 4 


6 i» 



* This cdipfc was obfervcd thus : 

<• At Gomroon in P^rry?^ by Mr. JT. Sanitrfin* 

The laooD entered into the dark fl^.^dow or ombca of the eanh 
jbX If min. 33 fee. paft five. Ante Meridiem* 

At Rme bj Bknclnm* 

Temp. Ver. 
h. m. s. 

3 1 5 40 Tnitium urnbrae vcr^. 
S 4B 5 o finis umbras veras. 



3* At UfioH by Jchtt Baftifta Carhntt and Dommco Ca^affo^ 



Temp. Ver. 
ji. m. s. 
J 38 o 

I 47 4y 



Penumbra incipit ciTc fendbilis* 
ITmbra incipit. 
4 %o 36 rinis cclipfia. 
4 ftS o Peiinit penumbra ffAffior* 



4. Other oblcivations in Britain, taken from the Diary for the 

next year {^715)' 



At Wyken in Vf arwiekflitre 
By Mr. La wry » Cornwall - 
Mr. Tapper, Br idol, contlnuetl \ 
in total dirknefs aj m. — J 
Mr, Child, Newport Pa^nel ^ 



Begin. 



5 40 



Mldd.l End 
h. m. ! h. m. 



6 31 
6 %% 

6 x8 
<^ 3S , 



7 x8 
7 i*^ 



Digits 



TI 

la 
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New ^fcjlions. 

L %kefiicn 105, iy Mr* Williams. 

When fnm u Europa's fc^n, Minos r!:C jtiii, 
Befiec'd Mcgxra's tower with his holf, 
Whole foLindiRR walls, raoted around, didllaod, 
Ert(ftrd h\ Apollo's llicred hand. 
This i\riu^ held, whole purple hair, 'tis faid, 
Contain'd tlicir fafety, till it ^vas hetrav'd 
To Minos, by his daughter s ani'rous aid. 
For whiift llie view'd his pra^lis'd chivalry 
From off the tower, (he trembling thus did fay: 

loforcM by love, this tower 1 mtend. 

To render up, and give thefe wars an end. 

Did not Petrea's daughter, with like flame» 
** Venture like hazards for Amphitryo's name? 
*• Then why (hould Scylla Icfs adventVous prove ? 
" Love crrqncr:^ all thiDgs; all muft yield to I0VC-' 
This faid (Pallas aififting her) (he made 
Of ropes a ladder, and by Cupid*s aid 
Convey*d it to her love upon the fhore, 
Who it afccnds, and fo he gnin'd the tr'vcr. 
Now you'll cxpe<51, lince I'm hlllonan grown, 
The tower's height ; and that may thus be known : 
For if 'tis multiply'd by * ninety-three, • 93 feet 

The hrendth o'th' moat, and tlic prf^clucl added be 
To twice the ladder's length, 'twill niakc ihcfc feet," 
Fourteen ihoufarid four hundred twcniy-threc, complcat. 

II. ^tejlion 106, hy Mr* John Richards. 

Being taking a glafs with fome frFends of the town. 
The excifeman came in, whom we afk'd to (It down ; 
lie did fo, and as we did freely converfe, 
Our new friend began the following dlfccurfc. 
" That Iphcroidal caf]< (fays he) on that (liller, 
" Is more artfully made than any i'th' cellar; 
" For whether von work by Mr. Ought red's canon» . 
" Or multiply the dilTcrcnce by fevefl-tenths (as is common 
** For us gangers, when haf^v, to do in the cafe) • 

'Twill bring out the f,;nie equal cylirdcr s bafe, 
" The lerj^ih of the cark s forty inches five-tenths. 

And oincty-cigbt gallons I make ihc contents." 

The 
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The veffel lay level, the bung being up, ^ 
The liquor was eleven inches deep from the top* ' 
I afk'd if he knew bow to ullage the cade; 
Alack, fir, fays he, that^s no very hard tSiik, 
I queftion'd his ikill ; tins nettled the ganger. 
Who prefently offer'd to lay me a Wiiger, 
That he*d tell to a fpoonful the liqaor^s content:* 
'Tis done, fir, (fays I) for a crown to be fpent. 
He confultcd fuch authors as merit regard. 
For the ullaging part; as Hunt, Jones, and Ward. 
And having gone thro' with the v^hole operation ; 
I found none of his nvthods would bear dcmoo^a^ons 
So demanding the crown, he rcfules to pay. 
Till i ihcw him a moic mathematical way. 
Now for fake of the gams, I'd loon do't if I could^ 
-But feeing 1 cannot, 1 beg that you would. 



III. ^iefiion 107, hj Mr, A. A^aughlcy. 

Fair Indies, 6f you I mufl yet enquire 
How th'- poll ftood tor the knights of our ihire* 
The number of voices, as I have feen. 
Was five thoufand two hundred and nineteen* 
Which among four was juil fo divided, 
As one the lecond and third exceeded 
By twentv-two and fourfcore bating feven, 
The fourth by no more than fixfcore and ten: 
Then how niar.v votes had each candid.itc ; 
You can't in finding much trouble your p;ite. 
But yet I'd have a general ruk for diat. 



IV. ^eflion io8, by Mr. Richard Whitehead. 

» 

Suppofe four brothers reprefcnted be 
By thefe four letters, .>/, i?, 6*, and D ; 
And each of them unequally to fliare pcrcles 
A r^|;ht-]in*d field, in form triangiklar; 654 
Two fhortefl fides of which the page docs (how, iaxV^r 
But for its bafe, it's what I do not know. 
An oblong does pofTcfi the middle fpaoe, 
Touch'd by two fides, and lying on the baie, 
Whofe length in perches is in margin fccn, 46777 
And its breadth, or height, is juft eighteen : 
The other (hares do in each angle lie. 
And tlieir contents are what you're tode&ry* 

Diary Mathm. . ' Z Ctakea 
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C takes the olilong, being the grc<tte(l ipacc-; 
B uices the angle oppoliic the bafe; 

on the kit, D's on the right does f«Jl^ 
He being yonngefl, had the kafl of all. 
I, wh« have ever loviiig prov'd and true, 
JDo for your ^wcr^ ladies, humbly foe. 

V. ^ffiim 109, ijf Mr. Wm. Doidge* 

One fummer cremng, as r^*alk'd alone^ 
•T heard -a damfcl making piteoiiF; moan: 
I alk'd tiiis tair rhe caule of I0 much gricf^ 
IflCOuM g:\ c her troubkd mind relief. 
With (ighs and tears flie did her cafe explain; 

* Oh 1 cruel love's the caufe of all my pain. 

* A fpark, in whom external beauty fhin'd, 
Hath won my heart, hath ftole away my mind: 

* That we fhou'd wed my father gave confcjit; 

* To live in jo yS and pkailiies peimancnt. 

* But ah ! that happy day it muft -.not be, 

* Till this equation * and mv age ^re£. 

* All ways weVe try*d, but all outiabwr's Taint 

* To know my age, and cure me of my jpain. 
^ * Oeafe, ceafe, fair maid, your mournful tears, (faid 1} 

* To the ingenious ladies rll appiy« 

* Whofe flciil injures* feen i'tli' diary.' 

Ladies, confidsr love's tormenting pain, 
Leave not this fair one longer to complain : 
Tell i^r what age flie .wUl be made a brid^, 
vWheUt ibe'Il be happy by h^r lover's fide* 

• ^ = =i hex age. 

VL ^^ian xio, by Mr. George Brown. 

•Upon the northern feas, where boiftVous florms did rife, 
And darkfome clouds vobfcur'd the azure fl-ries, 
And from our fight all its celeflial bodies flaeeD, 
That day or night to us could not be lecn. 
During which time, our gallant (hip was tofs'd 
'Midil rocks and fands, each minute cafl for loii, 
"Where every billow did prefent a grave. 
And death triumphant rode on ev ry wave- 
When in the height of for row, fear, or doubt. 
The iionu aik^- dj and tu oui joy bright Soi iuok'd out; 

Whofe 



I 
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Whofc altitude was taken in the heaven, 

And prov'd ihirty-iiine degrees, and minutes fev*n* 

The calm continu'd, and in that very place 

We ftay*d an hour and fifty minutes fpace ; 

And then bright Phoebus fmiTd on us once more, 

His altituue again vvc did explore. 

By our accounts, we found that very day 

Fdl out exa(^ly on the teath of May. 

Now, ladies fair, whofe wits are ripe ac will. 
In this diftrefs, 1 pray exert your ilcdl ; 
And from What here is found, gave nie, I pray. 
The htltttde o'tb' ihipi and hours o'th'. day« 



Tie Prize ^efUn, hj Adrallea.;^ 

Wlicn poets feign Alias the world cou'd bear^^ 
And giant great Goliah wield the fpear: 
Prodigious bulk ! And Archimedes move,- 
With his machine, the lofty feat of Jove. 
We flaiid arn ii'd, when they fuch thmgs rehearfe^- 
About the vail expanfe o'th' univtife. 

Geographers do little lefs pretend 
' The faults and errors in the globe to mend : 

Will all its i>arts, ieas, creeks, and bays unravel^ » 
Tho' they no farther than their garrats travd* 

I only haye one county meafur*d over. 
It's harci enough allparts for to difcover; 
With curious theorms by old Euclid lhown» 
And inihniments as heretofore unknown. 

At the interfedlion of two Roman ways. 
Cut thro* this kingdom in their Cxfars days. 
And by them nam d the Watlinr^-flreet and Foffe ; 
There flood Bennones, which now wc call High Cro&»^- 
From ihence (nearly) in a iiraight line I come 
Unto Dove Bridge, or fam'd Tripoauum ; 
Bearing aiuiolt louth eaft by fouth: The whole- 
Was juft eight mile, one furlong, and £ve pole. • 
To Eathorpe I perambulating go, - 
The line js perpendicular J know; 
But turns and wirwiings, till the FolFe 1 met,% ' 
Will not its horizontal diftance get. 
In a ftraight line the FoiTe I meafur'd, till 
I teach d a tumulus call'd Brinklow^hill: 
Defigning once again High Crofi to view. 
And by my clock-work found fd meafur'd true. 
Eight miles, fcyea furlongs, and poles twenty-two: 

Z a- Tripoa^* 



Digrtized by Google 




•5^ LADiis' Diaries. L^^'^^^^^l 

Triponthmi then was jttft withio my fight, 
A line drawn to'it made an ?.ngle right: 
With this perpend, and wb:.t before Tve fhoWD^ 
The triangle compleaily liiay be known. 

From 'rriponiium the river Avon 1 furvey'd, 
W hich many curious turns and windings made* 
Clufe by fVands \ewboId, eminenily high, 
Whence thole three plaCes mentiuii'd I coii'd fpy: 
*Twixt htil and fc.A^r.J, the angles cighiy-cigiit, 
Fifteen: Eaihorpt; Jioni th^ budge calld Dove, 15* 
One hundred forty-niiic, and t^i iy-iivc did prove. X49 45 
From Eaihorpe 10 licnnoncs, of cunrcqucnce 
One hundred twenty-two degrees : From hence i%% • 
I cou*d adiiuft the di&nce to each place^ 
And tell if Aton truly meafur'd was. 

.This to Geodefian's feldom known ; 
Now tell the theorems by which they're fliown* 



1725- 

^e/lipns anpwcr'd. 

* i: ^efihn X05 anfiwcr'd Pamter. • 

LET ^' = 93, c ~ ladders length, a = towers height. 
Then is 4- 2C 144:3 per (lucll ion, anda^4-«^<^ 
=: cCi 47 £uc. I. There Will arife this ambiguous equation 
a — ^ d -Y \/^dd — ~ i5i'a6SS tiie tower's height j and 
the iaadei's length i7J'S7- 



♦ I. JC S T I OH X05. 

The ladder being the hypothenufi! of z right-singled triangle* 
^hofe bafe is the breadth of the mote, and perpeodicuiar the 
height of the tower; if ^ be puts 93 the breadth of the mote, 

and X =: the height of the towe r, vee (h all have V** + =5 

the ladder; and then hx + 4-** — »44»l = c th« 

queftton ; which equation being reduced and a put s 4j we 

' have jr :s > ^ — • 
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^'11, ^uefiion io6 anfiwer^d hj iJ^r, John Knipe. 

The bung diam. 33*1152 \ inchts tor C "9"L6a ) \uc\..o for- 
The head diam. 23*3168 ) ale gall. 0*1033 wine gdi, 

Ti»c oikgc wiae gall. { ^^f^* Ale galL [ ^/^ ' 

Tic fame of^/hjuer^d by Mtm Rich^ Tap|K^» 

Let HzsfStkt head diameter, ^ =: bung, D the difference 
B -^H. By Mr, Oughtrcd s thcarcro i ^^^^ ^ a 
the diameter of an equal qrSiuler. * 



MtH^.) and % fyg thc' hung and head diameteis ; by Oiiehtied'i 
tQle ^ s the Man dbmetcr ss (by the oihte me* 

tlfod Jttoukncd la the qudlim) ^— ^ X 9 + ^ s ^"K^V 

Im thii cquatiQB k Ibimd il ^ is thehttiig*and head 

diameters are exa^ly in proporrloii as to Now let yjr 

and 53 z be the two diameters; then, fuppoiix^ the contest p8 

degallom, i^^-— ^^-^ X 40 5 = 9I ; hence z 

/ 98x1077*157 . , /. . 

V 40'sxi>7^* '♦^PPitfi, and confcqucntly ^le twa 

diameten 71a and 53^ ^ 3»*i>n5 and 13*31^. 

Then for the uHafe of the caflt, it may be truly found hy the 
nle in Cor. a, page xpo Menfuration. Or, to ufc the approxima- 



ting rule given at page ^45 of the fame, > ^ ^'3«aixxi ^ 
the euGularfefmeat anfwcring to this quotient is -irS^Stftf ; theft * 
•Ji 7**866 X rjij: = gaUons = the ullage acarlj* 
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L A O I E D I A R I B «. [^Beighton'] J-jiy- 

But, V H- H r= the diameter of the ccj.i.ii cyliiiJcr per 
quellicn ; by iuvoiutiuo, traril'pQjiUQn, and dividon, wc have 

53 53 73 

— ^BB. Hence B =: U . ff ^ ^J. b. 
73 - 53 73 

Wherefore it will be as 53 : 7j ; ^, and the con- 
trary, univerfaUy: and the diameters 21*103 and ^^9*066 for 
Vfine galioDSy or 23*316 and 3 2*1 15 for ale. 

Let X =? 4 difference of the wet and dry inches, 5 = i bung 

ili.uiietcr. Then %\/ i^I; — sx = thw bre.uiih of the hinacc 
of the liquor in the middle of the caik ^ aod omlupiying 

by y» the fluent will be 2 7 ^-77 ^rrr"^'"^!?" 

'—Sec, =: the area of the middle fegment of a circle to the 
radius hy and the chord lines dillance from tl^ center in the 
bung diameter x* 

Now to find the length of the radius at any diftance from 
the bung diameter: 
Let =: i length of the fpheroid, f length of the 

caf]-:, /; = head diameter. Then aa i bh : i a -^1 x a — / 
{aa — It) : bh, hence aahh = aabb — llbb\ put. c — 
' llbb 

U'^hb^ihtn aa = — ^ • Let 2 :s the diihince of the ^rcte 

fi Qin the bung diameter whofe radius is fought. Then tl^i.i 

c 

th :: : — — = xhz fquare of the Ta» 

dins \ which raised to tlie \ power, it will give the radius rr 
^ ez% ^ ccz^ eccz^ sc^z^ 7^*2*** 



zbll ^bU^ \6kU^ iiZb'l^ 556,v5^/*^ 
&c. which raisM to its fcveral powers, and fubPntutcd in 
llie room of It Will give the ares*. The ferics ni^iti- 
ph'ed by the lluxion of gives the folidity or quantity of 
liquor. Then find the fluent of each term, and let /=:2f, 
the feries will (hew J of the difference of the wet aini dry 
parts ; or, if / the whcJe length, gives the | differeaccf 
which added or fubtra^ed with the contents, (hews the 
^oantitv of liquor Iq the cafk, ^s'5SA^ racuityi 32*445^ 
"wine gallons* 



kjui^cd by Google 



No. 



QjJ.E ST10N8AliSW£&£p« 



%S9 



* UL ^eftion J07 anfwer^d by Sylvia. ' 

The fuffl of any whole quantity and the exceiles of its, 
great eft parr above each of the other» being divided by the 
number of parts, gives the grcateft, and thereby ail die 
other parts. Hence the' firft had 1361 > the fecoiid tzZ9> the 
third x%Z%t fourth 1231 votes. 

t IV. ^efiUn 108 anfwir^d by Mr^^K. Naughlcy* 

Let b == 65*5 perches, c = 5a*i6, =r 46*98, p =: jg ; 

^> «> = feveral fegments of the lines in tlie triangle. 
Then ee — yy = ««, aa '■^ dd %dy — yy u u, 
^c^ze^-^ee — 00 ^pp^ by 47 l^"c. \ \ e \ 9 x \ h x 
by % Enc. 6 ; and 0 -^y % c \ \ y i e^\y^ a Euc. 6 : whence 

hh ^ / — — , 

this equation — ^^.H- ^ Vt^ ■—^Pp -i?^^— 'ar^ s= 

^077-9612, which reduced and. extra^led^ gives #=s 
a8*5z; confequenilv ^ = 3i'36» = I5*^3> 18*56, »^ " 
9i*39> 'aad the' whole bafe 96*539* 

- A, R. P. 
C\ fhare i= 5 x * ^ * 



39^ 

A* IL P. 
<^*s (hare s i i id 
JJ's ■ ■> ts 3 o »o. 



0:3 »r 

■ > 



• III. Qj; £i;4^iaaJt«. 

The rule mentioned in the original foliitiaii aho%c, is thus dif- 
Scovcjxdi, Let jchcJCum ^ be divided imo i^pan*, of which the 
differences between the grcateft and cttch of the reft arc c, 
atd. Xhcnif Jf be the greaiell>> — tf, — ;r ^ r,. i » 

will be the othefs ; and thei^ fufm ' jf .4- x — 4i-f-jr~^-^ r — 7 
4- X — &c. or nx, — a — h — c — d Aw. "S= i ; hence « jr = 
i 4* m, putting f» for th« fum of the diffcsesiees, and j idLH 
sii ilic grcAtcft ; which is the rule. • ' 

' The bri^nal-lblutlon' may b^ explahacd by this figure, in which 
E'F(?P is the fcaangfc iftftffbed in • * 
the propofcd triingle A%C^ and BH 
perpendicular to ^C; then rhe -nota- 
tion ma'^cs J y:/ f r= B c;, / 
Frr, and p^EF', alfo a ^ F B, 
e:= JjG, 0 = DC, w 75 /, and y = 
G / r:: D H ; - and hcnrc the equa- 
tions p.nd proponious iu the ioiution 

iufi c/idcat. But 
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* V, ^ejiion 109 anfwrd bj Mr^ Tapper. 

Given — — 4-961 = to find Let =s 

; then « • = ^iftf» and * =2 aa^ alfo x — x t =3 
^x^j which when contracted is s= ^ac*, and by 

tranfpoiition and divifioii — ^x* = i« Here x'wUl be 
found = I '74 15615449 and x<^ =s « = 27*9981195 =5 
a; years, 364 days^ 13 hours and iftrf^ or years pr^ximf* 

t VL ^eJUom no anfmr^d by Mr. Ifat. Browne. 
The latitude 4^^ 33' » the hours Sb. 94 m* a&d loh. 1511U 



But ihc folution will be fimplcr thus : Put i, r, if, and ^ for ^, 
BC, FGt and 6' D refpcdtivdy, as in t^c oiigiaal iuiucion; and 

= — s= v,^ = X ; and henee dx^ACp and JIG ss 
Then 4jr : h^t :: 3<-*« : J"^ - s ifH — HCs hence 

JJC«-CH>_«» :} , 

pnttiaf «l» Ck I* «». Agai n, CG : GD : : CB : B H 
X _ „ .. 4.)« t» ~ i« «» — _ >^ ">« 



from which equation x h found = 1-85 ncaily, and heuce lbs 
.other quantiti^ aU become known. 

t TX* Qvn sTioir tio. 

Here are given two obicrved akitudet of the Am (fuppofed to 
be freed irom the errors o£ lefraaion), with the (fuppoMj true 
incerral of time between thedblervattQn«» as alfo the declination of 
the fun ; to fiod the latitude and true times of oblcfvatioii. It is 
admitted that the watcb or time-keeper may be too H& or too 
How, but yet however it is fuppofed to go tmo for the in* 
tcrval of time between the obfervations. The declination for the 
ftTppofcd nilddle true time between the time^ of obfcrvation, may- 
be ufed for the common declination at both times, unlcfs the 
interval of lime be great; but if this be thought no+ fuftl lent] y 
accurate) let the declinations be taken for the two fuf>|)Oiai true 

timci thcmfdvcsi and ufcd ia, the calodatipn. 
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T/jc Prize ^tejUon aripwerd. 



In the firil part of the aueftion ^jf." 
there is given in a right-angled tii- 
angle ABC, tlic cathetuf A li^ and > • 
the alternate fegmeot of the hypo- : 
thenufe CD^ (made by a ptrpendi- ; 
calar BD» let fall from the right D 
angle:) to find the other I'egment 
DJ. Put c = AB, b^GD^ and 
therc_wfll artfc this thcorcnQ,- a =2 
V^rHrf^?— i3 = 4'8i903, and 
by 47 £ac. I, the bafe =: xx*o936« 
the perpendicular DB =: 6*55 ; which 
Compleats the triangle. 




Then 




On a proper plane, as a primitive, defcribc the triangle OJPQ» 
making 0 P, OP equal to the co-declina- 
tions for the two tim«s« and the aa^ tt 
F equal to the mven interval of time ; 
then wtil P be the pole, and 0, 0 the 
places of* the fun at the firft and fccond 
•bfcrvations. Ag^iin, abont the puio 
0, 0 deicribc two circles at the difUnce 
Of the two obfcrvcd co-aftitucks jukI in- 
tcrfcdtiDg in Z the zcniih of tlie piace. 
Then a great circ'r described tliiuugh P, Z 
win he the meridian, the ar: PZzrthe 
co-latitude, and the angles i^P^, ZPQ the meafiirc* of the 
times lequiied^ • ^ 

' • Calculation. ^ 

Drawing the great circles ZO, Z.?). In the triangle OP0 are 

given tlic two lidcs 0 P, 0 P equal the two co^cdinatlong-, and 
the included /^OPG) zz the interval of lime; to find 0 0 and 
nnd the A. ^ Q) P- Tlicn in the tiinn-^lc 0 Z :.■ ^ arc known the 
three fidf s ; to find the Zl 0 0 Z; which taken from the Z. 0 0 P, 
there remains the ^ Z J) P. Laftiy, in tlie trinugle Z(^Py arc 
known the two fides Z0, 0 i', and included j/_ Z (£} to f\nd 
tlie lide r Z lIjc latituilc, .iad tlK Z PQ) the time for the lirli 
obiervatloa from noon ; from which takln«j the ^ven difFcrtncc 
OP0, there remains die time of the fecood obiervation ffom 
Boon. ' 
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Then from F where NewboKi ilands, tiiere is given the 
angle JEB 88° 15*; BECia^'^as } mdCE/f lit''. To 
find ihe dillaiKcs KJ, E B, EC, and E D. And here we 
mud note, as in the anfwer to quciiioo 100, that as any 
two of the angles gi> cn» together exceed 180 degrees, the 
pobt where Newbold iUnds will fall within the triangle. 

ABC. ^ 

Now if yoa foppoira drde.topafs throogh^Eathorpe^ 
M KewboU and iT TmMtm, aiMl bifta the Une CB^ 
produciDg that bifeaiott thfiMgb the center of jthe circle, it 
^11 cut the periphery ia. a pobt« from whence lines drawn 
to B and Cp wm oompleat a tripezia iaftribfd in a circle ; 
which by %% £uc. 3, has the two oppoflte angles taken to* 
gether equal to two right ancles: hence the, angle at the^ 
periphery wiH be 30* ; In like manner proceed with the 
J points JEB, and the angle at the periphery wiD be 91** .45'* 

Then if from the center of the nrll circle yon draw lines 
to B and the angle contained between them will, by 
%o Euc. 7, be df>yb! : to that at the circLnnference,,¥ia» 6f3^' 
|o', and in the other circle it will be iS's'^ 30': . 

But it will be necdiefs to explain the matter any farther^ 
bavinj? already, in the lall year's diary, given as clear a- 
dcmonftration as could be, without a large fcheme that 
would admit of ail thofe lines and circles requilite therctjo; 
what remains being purely trigononiccricali iiom whence I 
liaye deduced this ibliowig afifwcr* . 



Given i Hifl^Crofi toTffpOBtittni 
^ i From Eathorpe to Bdnkbw 
To comfJete the triangle 
Brinklow to High Croiy- — 
Trip^ntium to Eathorpe • — 
Brinklow to Tripontiom^ 
Eathorpe to Bennones — 
THigh Crofs — 

Hewboldto<J'^;f^^^'^'»- 
^Biinklow — 



Mr, Rich. Tapper anfwers in the manner follo'wing. 

Let a ~ the diltance of Tripontium and Eathorpe- ^ ~ the 
diltance of Tripontium and High Crofs 2605 poles ; ;/ = 
the difi ance of B rinkl ow from^ aiborpc = 2U6a poksi then 

ii = ccnW^\n^V — 4 s: 3549*9109 poles-; which 
eali d. Let / = fine of 50" 15' ; m its cofinCt or fine of 
M9* Ai\ the fine of n\ x its coiiae, i radhis. 





liLF.P. 






8.1 . 5 


« I % 


GD 


% 7A1 


% 1%% 




4 6 a^ 


4 4 as 


li C 


II 03s 


XI oa^- 


OB 


6 4 16 


6 4 so 




13 6 4 


13 6 J 




7 4 i4 


7 4 aS- 


KB 


322 


3 s • » 




8 I 16 


8 I II 




4 X x6 


4 X SO 
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Imagine the line iR^ch jobs Newbold and Tripoiitiiim to 
be extended throii|^ the fofle, and a perpendicular let fidl 
from Eathorpe upon it ; alfo a perpoKiRuhr frpm High 

Crofs upon the faid line. Then 4^ :/:; ^ : ~ =s the fine 

of the angle made by the lines which join Tripoacium and 

Newb<>id, and Tripontium andEathorpe, i i a 11 ^ .i 

ss the length of the firft perpeDdicalar, 1 1 d 1 1 fx t ma zs 
the diftance from Newbold to the i^ace where the faid per- 
pendicular cuts the extended Ime ; and Vt/i/ — ^7,7// — ma 
=5 the di ftance of N ewbold from Tripontium, by 4; £uc. u 

Uow ^'^'iy 'f = tfce cofine of ^. Then, z c 

n ■■ ■ ■ J " i zd^^'^ ^ aajj = the diftance from 

Newbold to High Crofs ; \ x t \ = the diilance 

from Tripontium to the pJace where-the perpendicular from 
Uigh.»Crois would cat the line betwee n Newbold and Tri- 
pontium, and I : , ; : ^"^"^ Z ' ' " ' ^ ^ Vd d ^ s,aa =: 

theperp, alfo z : ^^dd — jsub :: x : J^^dd — ssaa 
5S the diftance of the perpendicular from Newbold. Hence 
;ius equation, x — ^ X Vdd — S4aa s= smm -I- which 

^dqced girea this dbeorem ai ^ 



cs P Jcx\* 
V -r + «i + ^ T-l 

0 dz\ 
ft6ia*7383 poles.* ^E.L * 

Of 



* The Frizz Qitsstioh. 
This queftioo will be conftniaied thus i 

In the firft <p!acc we have given, in a right-angled triangle,' 
one leg A H, and the alternate legmen t CD of the hypothcnufe 
made by the pcrptndic\i1ar 7? D ; and the triangle will be con- 
ftru<5tcd as queftion 2.S pa;^c 84. A^'^m, the point E, where the 
three lines A B Ey CE mikc given angles with each otheri^ will 
be dcienmntd ai in (^ueflion x 00 pa^e 241. \ 
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Ladies' DiAaiES. \^D(;i^hiotu'} i ; zj. 



/A^ EcUpfes in lyzS^ 

« » • 

There will be fix ccllpfcs this year : Four times will the 
moon's dark.body iaterpofe betweeri .the. I'uti and earth, and 
bide his face; and twice will the earth interpofe, and hinder 
the fun from er lightening the moon i but of thefe ©niyoae 
of cb« moon will iaii upofa our part of the globe. 

I. Sun eclipfedj the %d of Aprils at % in the morniogt 
iovifibie. / 

: a. Moon cclipfed, the i6ih of April, at 9 morning, invifiblc, 

3. Sun eclipfed, ift of May, at 10 forenoon^ bivifible* 

4. SuD eclipicd, 25th of September, at 7 morning, invifible. 

5. Moon eclipfedy on Sunday the icth day of Odlober, at 
7 o'clock in the evening, total and vihble** 



Aflronom. Coventry 
Chartock, London 
Child, Newport 
Turner, Hull 
Leadbett^r, London 



Begin 


Begin 


Midd. 


End 


h. m. 


tot. d. 




total 


V 10 


VI 7 


VI 56 


VII4 ^ 


s 13 


6 12 


7 4 


7 5^ 


5 28 


6 26 


7 14 


8 


5 15 


6 9 


6 5^ 


7 41 


I - -9 


6 2y 


7 I- 




li 51 


0 4 6 53 


7 43 



End 



Dura 



3 31 

55(3 41 
'9|3 32 
^ 3^i3 *o 
) 13 3* 
S 41I3 35 



I>ig- 

»i 33 
21 36 

2S 0 



* Thii edapfe wan obierved 

1. At by 5. Fr. Blundnm, 

< 4S Tota^ ImmeTfioai. 

8 AO E^nerfion 

9 The End. * * 

— « 

». Af Brj>7/ by J^r, ]Smr§t^hSt Efq, 

App. Time 

7 3« »o Emeriion or beginning of light. 
9 jfrji^ 30 £nd* 



✓ 
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New Qjj £ 9 t ion s« ^ 



1: 9ueJllon III, Mr. Rich. Whitehead* 

In fome company lately, mathematical fellows, 
By the iide of a pond which flowed hard by an alehoufe» 
I oegan to be pert with my angles and fquares, 
With my areas, my bafes, my cones, and my fpheres; 
(For to talk of old EucHd, you mull know 1 am prone. 
And when out of his elements, am out ot my own ;) 
When fays one that fit next me, hold, prithee a word, 
I'll hold you ten Ihillings for the good of this board, 
Yon don't tell me how far crofs the water 'tis wide, ^ 
From the place where we It and 10 that tree on this lide, r 
And what fpace does each of thcfe obje<5ls divide. ) 
From the boat which now lies on the oppofite iiiore, 
Witli my fguare and a hue (for they'd grant me no more) 
I meafur'd in yards, as by figures you iee, 147^ 
From beyond the fatd houfe, llrait with it and the tree. 
Then Iquare from this line I immediately went. 
Or a right angle made, the page (hews tne content* 475 
Till the boat and the tree were exaifl in one line; 
Then I meafurVl five hundred yards feventy and nine, 579 
Quite up to the boat ! then I, ftrait with the houfe. 
From the tree meafur'd yards, as the page faiHy (hews; 159 
The meafure I took fguare f om thence you muft note, 507-^ 
Till rd brought the (aid hoiufe in a line with the boat: 
Then up to the boat to make matters more dear, 
I mcafur'd thofe yards which in margin appear. . 6744 
To fiiiilh my working, what made me the quicker, 
Was, I thought I cou'd do*t, and make fure of the liquor; 
But my boafted rules f lil'd me, nor with all my derp fcarchcs 
CouM I t^nd our the diit^ince, with its rnod^ and the perches* 
So ladies, 1 beg, for you're nice at difcei ning, 
^You'd untie this hard knot, which has puzzi'd my learning. 

. II. ^ejion xi%y by Mr. Tho. Dod. 

A wretch who fcorn*d to life th' appointed means 
Hcav'n's bldsKii cuui ts to rtacii, on's owa thus kaiiS ; 
Who, by mechanic art, a ladder rais'd 
So high,, it alfnoit all mankind amaz*d. 

Thns Jacob did, fays he, and why may'nt I ' 
Scale heav*n as well as he ? at leaft 1*11 try. 
Wrapped in the clouds his head fecurely lies, 
And ieems ioviron*d with the azure ikiea ; 

A i, From 



Dig'itized by 



From which, 'tis faid» a fire-ball falling down^ 
Let off a cannon at the bafe» whofe foand 
Approach*d the ear at top in the fame time 
The fiie-ball fell from ladder fo (ublime* 

Tellaie, ye ifhe-to hcav'n was got. 
Or how far loaring from this earthly fpot. 



HI. ^^ioH Hit h Mn Tlio. Grant. 

A father, dying, left three daughters fair. 
To whom he gave five thou fa nd pounds a year. 
On iuch conditions as did them engage 
To have their fharcs proportiun'd to their age; 
But of their ages all that can be known. 
To effed the purpofe is here under fhown. 

If to each daughter's age when fquai cd you 

Add the reflanglc of the other two, 

Thefe * numbers will expofe thcmfclvestovicw- 
Kow ladies fair, I pray exert your fldll, 
And tcii them how to fatisfy the will, 

♦ looo, 980, 9*0. 

IV. ^lejlion itAf h ^ir* Chrift. Mafim. 

When mighty Jove this world immenfe did frame, 
And beauteous form from d ark. confofion came. 
No fooner he his fiat did difplay. 
But the crude ma& of atoms all obey ; 
Each to their center with full fpecd did liaite. 
And dawning light peep'd o'er the gloomy walte : 
Then boundlefs aether its e^panfion made. 
And the foundations of the heavens wsrelaid. 
For homoceneous matter was compact. 
And earthly atoms into form did ad: 
The humid vapours into fcas were made. 
Which did the borders of the earth invade. 
The grofler air around 'em both was fpread, 
Like a foft covVing to a nuptial bed. . , , • , 
Plants, fruits, and flow'rs receiv d tl eir genial birtli, 
Andfprung with vigour from the pregnant earth. 
Then ftraight was luifa d the elemental 
Aiui form.ed thence fun, moon, andtwmklmg ftars; 
ThcBiiih, and fowl, and bcafts for food or prey ; 
And laOly man the whole for to furvey. 
To contemplate and caft his eyes above; 
^ee witli futprizc the heaVnly bodies move. 



t2. New Qjjestions. ftly 

And with delight the wand' ring planets trace, 
Which thro' the zodiac move from place to place : 
Their motions and their magnitudes compare, 
And thence conclude how uniform they are; 
How ev'ry one keeps in their proper Ipherc, 
And not, like mankind, flrivc to interfere. 

But ere our thoughts an aerial journey take, 
Firft let 'em here a lUppohtion make; 
That if a ball upon the earth jfhould weigh 
Ten pounds in troy^ and then oou*d it conve^^ 
To th' furface of eachplanetjb-y fphere ; 
I pray unfbld what weight it wou*d be there i 

' ¥• ^u^Un 11 h Mr. Bernard Anneiy. 

Once on a lofty htU» whence e7*ry where 
Around a glorious profpeift did appear; 
There many fair and wond'rous works diiplay'd. 

Of art and nature exquiiitely made : 

AnoidB; the various beauteous obje^s, 1,, 

From far, a ftateiy fabric did cfpy, 

Rais'd on fair ground, that level ftood with me: 

Its height, I found, one hundred foot want three*. 

That time the fun, going down, came in a line 

Strei^ht with the houfe and me; in height 'twas then 

An hour's half quarter : by which the time did prove 

Exaft feven hours, ana minutes fifty-five. 

This on the firft of June. Then, ladies, ihew 

The diAance of the building. to our vicwf 



VL $ueftion Mr. John Simmons* 

An oblong clofe of meadow ground, Tf 

That is by water compafs'd round: 

This by mv paces I have found. ^ 

That the fum of eacli fide iuid ead> 

If to the diagonal be join'd, 
^ Their total makes juft half a mile. 
* IVe purchafcd this clofe (or ifle) ; ' - 

And mufi: for it give, by bargain. 

For each fquare yard, a penny farthing ; 

But know not what is the whole fum» 

Which is the main thing to he known* 

There's one 1 alk'd knew well enough* 

An old geodeiian gruff, 

A a » That 
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That lately did ihe fame furvey: 

Without iurge ^ccs, no more he'd fay 

Than this, * Lefs lidcs or ends art in extreme 

* Rutio; and the diagonaPs the mean 

* Or greater fcj^ment, and ^iich fide a mean to them. 

* With thclc hulls yuu niuiv hnd the auivvci, 

* I'm very buly — pray be gone, fir.' 

Ladies, the fides and purchafe pray declare 
In yottr diary, the oext year: 
Kor care a £g for the furveyor. 



Wlth^vhat vaftfj)eed have all improvements I ua 
Thro' all the ages llnce the arts begun. 
Jiuclid s collcdions, full twenty centuries fince^ 
Their mnrhcmatic knov^ledge may evince: 
Archimedes the next age did pruduce. 
Excelling all, was born in Syracufe: 
From him gconrtrv did much light receive: 
Rife oFtl^e glob s cuid iphercs to him th(?y give : 
The (livcr iiiix\i widi jL^old in il cio's ciowu. 
By ftatic art, he made the workman own. 
^aid, If he engine-footing had, cou*d move. 
By force of fcrews, the mighty feat of Jove \- 
When MarceJlus iaid fiege to Syracufe, 
The Romans fuffer*d, by his engine's ule 
In throwing Roues ; which (how red from the iky» 
Like thunderbolts, the Romans to annoy. 
But that great Roman foul i\ni\ order's gave 
In dorm and plunder, Archimedes to fave. 
But, curled fate ! by common foldier's hand 



Whilt mathematics fuffer'd by fuch blow, 
Ah fruitful brain ! flill ages want to know. 
By curious theorems, he the dilbnce ki.ew 
To the enemy, where the flones he threw: 
Who viewing from a corner ot the wall. 
Which there run ftraight, (an acute angle call) 
Along the wall four hundred yards he pac'd, 
Where he the warlike thund'n'ng engine plac'd: 
Their camp to dns ime alright angle made; 
Parallel to the wails ditch, 'tis laid, 
Whofe length and diftaoce is not known ; 
But to our purpofe, fometbiog hence is fhown ; 
For at each ftation, when the camp he fpy*d. 
It cut the ditch*s ends, as both he try'd. 



The Prize ^^ion. 



m s kill'd, whilil 




his fchenies in fand* 



From the firft ftation to the ditch, is found 
Two hundred yards, meafiirM aioug the ground* 
From the enemj to the ditch's other end» 
Two hun4i'ed fixty yards our hift'ries Haid. 

Let's know the diitance where Marcellus flands^ 
And a theorem anfwering our demands i 



1725. 

' ^ejiions anjwend.. 

Tie xtUh ^ejlion anfwer'd 6j Mn C. MafoQ* 



Let 



and 
put 



I BD 3 = i47\ 
% /I B zz. c ^ 475 
I AG znd 579 

4/'(7 =/= 674T 
S EF = ^ z=: 507T 

8 
9 




flQ.2 

10— i II 

12 
13 




£or c^g put X 



•J 



c c d d a a — — - 



V^tf^irj^ h z:^ DC 



/ c c d da a 

^ xxaa 



A a 3 Which 
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%7(> Ladi£s*Diailiss* IBfigitcnJ} lu^. 

Which equation reduced, and the fums coUed^ed, 6cc. gives 
= X078'c833 ! Then a — f\s the diftance "between houfe' 
and boat DG rz 403*7499, and T^^* the diftance between 
the houfe and tree =r 692 2499, (7 between the boat 
and tree = 386.* ^E.L 

N.B. T/je leiter G is omiiieU at the boat in ths -preceding 
figure. 

n« ^efisott 11% af^^er^d by Mr. Sam. Roufe. 

Sound moves iia%, feet per feconds; heavy bodies fail 
x6rr feet in the M\ fecond, according to Dr. Halley. 
Then put <f = i^iV, h = 1", x ladder's height, d = the 

bhx 

time found flies i6tV feet; a x x 11 bb : — ^ = fquarc 

dcfceilf of the ball. And a:x d i — =: the time found 

a 

naoved 



* I. QjJ ES T I O N I IX. 

Tlie final cqiiatton will be fimpler by fubftitulJnjr x for the un- 
known perpeadicui.ir Gey the ki\t)wn quantities bcin^ iiA the 
iJri^iaalyfolution : lur then, by fimilar triangles, 

c — X 

licucc, by right-angled triangle* and fubtrad.ion. 




And here if CE or h be fuppofcd equal to B D or t>, as thofe 
fiiOancfs are arbitrary, and niioht as wcil be meafurcd c^uai as 
linequal, then the fiixal cquacioa wiU become barely 

r-^ t'j j-^ ^ Jrl'^-^rr •—X*, in whkh is eaHly found* 
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moved to the ladder's top, Confequentiy ^ = ^fA^^ 

whence — = , x = -7-7 = 8ioSS*o8i feet =s 

a aas ad * 

97029*36 yards = 13 miles. % furlongs, 34 perches^ 7 feeu* 

t in. ^efiion 111 anfwer'd by Mr* John Tur^ier. 

■ 

Let ^d'if 4-^// = r = 980 ( by the quefiion, then ■ 

•i^i^ddu^ — c^uu — 2bcd* I 

— bcuu d^ >:=:o* 
sbcdnu \ ' 

ddduu J 

Which being colleded and reduced gives the following 

numbers. 

Ages. Portions. 

I. s. d.f. 

The eldeft 23-5276 fi784 19 0^*7568 

Second 22*7^88^ caih per annum < 1728 2 8 |\r738 

Youngeil C.1486 18 %^'6(i<^^ 

C.Mq/bn'" 5000 000 

IV. ^lej^ 



* II. Question xii* 

The folttcion vill be a litUe clearer thus : Putting a S5 itfrr^ 

c zz 11421 and x = the height. Then : ^je : : i" : 

time o# falling x feet j and t : jr : : i*' : — time cf fuund*i 

paffing over x feet ; therefore — = - » aud a =: — = —~t^ 
= 81088 feet. ' « 

t in. Qj; E s T I o H 113. 

Various intLhods of folvin^ tills (^u^on may be fccn in Waliii^ 
Kerfey, and Roaayne. * - 
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* IV. ^efthn xt4 mnfwfd by JHc* Rich. Whitehead. 

Supppofe the fun's parallax 10 feconds, and the magnitude 
of t!ie <j "-th according to Norwood's obfervations ; then let 
a the diiliiKC of ttie earth from the fun, p — the perio- 
dical revolution of the eartli, j r= the periodical revolution 
of ooe of U fat llites. To £od its di^ancc Irom 1^ fay 



A* : /» : ! <f » ! • rs the cube of the diihince fought. 

And as the fquares of thefe periods recip. fo are the 
Ceocnp. forces towards their refpedlive central bodies. 

Then for the weight of bodies on their fiirfaces, if the 
diffances are ecjual, the weight will Be as the quantity of 
rnatter the bodies contain. If the quantities of matter are 
equal, ilic weights will be recipi ocilly as the fquares of the 
diliances : f^rco^ If neither are equal, the weight will be in 
a compound ratio. For, as the diflance between the fun 
and carih, and the quantity of matter in the earth, is to 
t n pounds, fo is the diftancc.of Jupiter, and quantity of 
niAUcr, to the weight ten pounds would weigh on his fur- 
face : and fo for the reft. Hence ten pound of our troy 
weight will wd|^ on the furface of the fun 144 pound, on 
J upKer fto, on Saturn x%*is» on th^ empire of the oedlamitcs^ 
Tiz. the moon $^45- 

Mr. Alexander Naufi^eyV anjhver. 
On the furface of the fun 040, % 19*9, J 6, ]) 

Mr. Th9. Dod eomp^tea them from 

© V 1? D 

Mr. Whifton's numbers — — %4S i^'i X3'o 3*4 

and Dr. Cheyhe's Aeory — 79*3 ^'4 4*» 5 



* IV.- Q.U zsTi0Nir4. 

The proportions of the force of gravity at the furfaccs of the 
plancu, or the proportions of the wetghu of an equal quantity of 
matter at each, are now fia(ed thus : 

Sua Moon BAercury Venus £arth Mars Jupiter' Saturn 

as T ^ « f » . if 

Thefe bdng feverally multiplied by 10, wc have 

as© 3t • «^ 3f a^ »ix 

for the weights itt^uircd. 
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V- ^cjlion lis anpwefd by Mr, J. Turner. 

The time vras 7 43 ' > s^nd Q fetting in that latitude was 
Sh. sin* 30s* The longitude n 5^ ly*'* Decimation 
23® 13' 53". Afcenfional difference 30*^ 37' 30". To find the 
latitude, having the declination and afcenfiunal difference, 
tan* dedinatioD^ aj*' 13' : radius :: 9. afcenfional difference* 
30** 37' : tan* lat. 4$** 51' 53*. Then there arc given two 
fides and an angle included, to find the third fide the co- 
fine of the fun*s altitude 57^ 51". Then s. 0 altitude : height 
of the object : : coiinc of fun's altitude : length of the iha« 
dow J 76;fc*4 feel = 1920 yards. 

VL ^ejlion xz6 ah/oiet^d by Mr. Whitehead. 

Let a = oblong's greater fide, e =: lefer, u = diagonal, 
and*^ r= 880 yards = -{mile, in proceeding feveral ftep9 
you'll hare V5 « = ^ — a^i ; put g ^ Vs$ then com- 

pleatiog 



• V. QVSS TICK lis* 

The time 8h* a^m* of fiin-iet is found by adding 7|min« 

the half quarter to 7 h. S5n»« the tim« 
when the Am is dirc<5lly behind the top 
of ihc ftlificc; at which time let 0 de- 
note tlie fun's place, and 0 the point 
«f Tun-ki ; alfo let Z be the zenith, and 
P the pcOe ; and let the great circle6 be 
drawn as in the figure. 

Then will 2 PO be the hour angle of 
9 h. %$ m. and ZP0 the honr angle of (f 
8 h. if min. P 0 or the given co* 
declination, PZ the co-altitude, ZO the 
C()-a!tItnde ;u the time of obfcrvation, and ZQ) the cn-:iliitndc 
at the tunc of fcttiiig, which will be a quadrant, it being the 
dif(*incc between the zenitli r.nd horizon* 

Wherefore, in the triangle Z P Q) are given 2 0, P0, and the 
Z. ^PQ) \ find ZP the co-latitudc. Then in the triangle 
ZPO^ will be given ZP, PO, and their included Z.2P0\ to 
find ZO the co- altitude at the c(me of obfcrvation. And, laniy, 
the diflancc will be equ vl to the length of the fliadow, which is 
the bafe of a right-angled plane triangle whofc perpendicular is 
the height of the building, and tke angle at the bafe the fun's 
altitude ; whence appeals the reaiba of the lail Aatiog In the oii- 
^inal rulutioUt ^ 
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i74 Labiis'DiA&ICI. [Beighton^ 

pleating tke fquare 4i<r 4- ^tf + — "^^^ + 

4 14 "~ 4^ 

ia098496'879Oift67S + . ^0 /. 

n 4- - (uc. 41 + ^^-^ =4SO'a99969)=6ir9J59*W49» 

Hence the greater fide oi the oblong is « = i8i'65595 ; * the 
Icfler = 14- '80907 ; diagonal = a3ro6994. Content %S9^ 
•1189 yards at i^/.i comes to 135/. $ a.i 594. 

The author of this queftion, in the 4th line, by the words 
th fum 9/ each Jids and end^ defignM to have meant one 
ficle iind one end : Then the anfwer would hcive been 65097 
fquare yards, iii.d puichale 339/. i\d,\% but the expref* 
(ion will much eafier mean both fides and both endSySUld the 
anfwer above truly folves the queftion.* . 



• VI. Qjl S S T 1 O M iitf. 

As the qucQion is worded, the fum oi the four fidc« and the 
diagonal mud be equal to half a mile, aod the diigoaal a mean 
propordooal between the end or breadth and fum of the dimgonal 
and the fiid end or breadth. 

I^herefore if 2 =: the diagonal., and x s the breadth ; then 

jf 2 Hr A- x =; «z, and hence x := z X ' » Alfo, by right- 

/ Vs^* 

angled triangles^ the length :^ /^zz zz zV 1 — •■ ^ - -I 

^ ' « So that the breadth, length, and dUgpajJ^ 
4/5— t 



are to each other as ' , v and x ; and thcxc^ 

fove are in contmnal proportion. 

Now the f nm of this diagonal with twiee the*length and breadth 
U ^5 4- » — * ; and then, by proportion, as this Aim 
is to half a.mile (the fum given in the queflion), fo is each of the 
above proportional quantities to the hreadth, length, and diagonal 
of the igure required. Wherefore half a mile or 880 yards drawn 



iiuu each u£ the iradlions 



4/5 -i-a/*^/^—* V^+V^Vs--*. 

and ■■■1 .- , will produce the required breadth, 

length, and diagonal. 
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No. 33* 



Eclipses. 



^7S 



Tig Prizt ^efii$» anfwcf^d iy Mr. Ssun. Marriot. 



e/ 




d 



In this right-aagied triangle where- 
in a line is drawn parallel to the bafe, 

there is given the baic = 400; that 
legmcni: of the hypothenufe next the 
bale aoo = c ; and the alternate ftg- 
mcnt of the cathetus a^o =: To 
£nd the cathetus^ &c. 

^ + ; : : r : j~ =zy = ^^"p^per fim, triangles. Hence , 

Ide + ica^bdc-i-iedt or bdc =:iea, and — = r. Agam, 

ittjj. J 1 ccam'\r9tdcea'\rccdd « 

bb '^dd'^^da^k' aa"^ ■■■ ■ per 47 £. i. 

Hence -l-fti/^r' ^ 

+ ddi aa %ccda sr ccdJ. 

Then a r= i4i;73 5 + 1^ =f 401*73 the diftance fought; 
^ + <r from firlt ftat. to the camp 566'9o8 ; f = Icngtlx or 
the ditch »58'8«3 yards. 



il/r. R. Tapper anfwers it thus : • 

Let ir = the diftance of the wall from the ditch, b :z i;6o 
-yaidsA /r = ftoos f» = 4oo. 



It 4- - + v'ff^ — ! in s which reduced wiU be 

A 

^4 +a«tf3 t i: 

vimaa — %bnna "zz hbnn. 
— nn 

Here a will he found 141*7005 ; <7 -f- ^ =: 40i*7ooj tlic 
diftance oi the camp of Marccllus from Syracufe. 

Thefolution of this queftion may more fully be fcen hi 
Ward's Introdoaionj p. 334. 



. Of 
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L A D I E s* D t A n 1 B 8. ^^Beij^hion^ X7a6. 

Of the Eclipfes in 1^26. 

•twice this year will the moon's dark body interpofe be- 
tween the iun aod earth, aiid hide his face; and t\yice will 
the earth interpofe, and hinder the fun from enlightning 
the moon : hut only two of them will be vilible in our 
part of the globe. 

t. S'jn cclipfcJ the tid of March, about half an hour pafl 
4 o clock in tlie af ternoon, in\ iiibU , hy reafon of the moon's 
fouth latitude, but will be preuy large, and feen about tlie 
Straights of Magellan. 

a. Moon eclipfed the 3th of April, at % in the afternooni 
ioTifiUey fhe being th^n below our horizon ; but in the eaftern 
parts of Tartaria, Mogol, China,^c« it will be above 8 di- 
gits eclipfed on the northern limb* 

3« Sun eclipfed the T4th of September^ a quarter paft 5 
in the afternoon, vilible.* 



Aftronotn. Car. at Coventry 

Mr. Chattocky Coventry 
Mr. Chattocky London 
Mr. Leadbetter, London 
Mr. Sp irroW, Nottingham 
Mr. Child, Newport 
Mr. Turner, Hull 



Begin.' Midd. 


End 


Dur. 


Oig. 


h. m. h. ni. 


h. m. 


h. m. 


IV %s 


V 17 


VI - 7 


I 42 


5 46 


4 26 


5 17 


'6 17 


I JC 


6 44 


4 28 


S »J 


6 18 


I 49 


6 46 


4 44 


S 37 


6 27 


I 43 


6 3 


4 23 


5 12 


6 6 


I 44 


6 1 


4 44 


5 37 


6 27 


I 43 


5 4 


4 20 


S ^4 


6 2^ 


1 4» 


i »9 



4. Moon 



* This ecllpfc was obfcrvcd 

X, At li/ifM by F. J, Bapu Oarhtti, 

True time, 
'h. m. s. 

Beginning — — — ^ 3 59 50 
Middle — — — — 4-58 30 
End — — — «... 5 . 56 50 

Tlie digits eclipfed were ?}• ' 
%. At Ingolftat by the Fathers of the S^fy ot Jefus. , 

The hcgi nniiig at 5h. 17m. 5iS. 

The fun's kaii-diamctcr mcafurcd cxaclly i^' 00". 
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Eclipses. 



a2> 



4. Moon ecHpfed on Fijday the 30th pf September, at; 
S o'clock 10 K^e monung, vifihle.'* 

(Begin. Sfldd. 

Aftronom. Car. at Coventry III 55 V 4 

Mr.Chattock, London 3 a 6 4 50 

Mn Leadbetter» London 3 53 5 3 

Mr.Thrner» Hnll 3 34 4 49 

Mr.Sparrow^ Nottios^ani| s 30 4 55 



End 
VI 13 
6 14 
6 14 

6 4 
6 o 



Digits 
4 45 



6 
4 
5 
5 



36 

a7| 



* This cclipfe was obfenred 
I. At UJhim by F, J. A*//. CMoiww 

Tnife time 

conrdt. 

, . h. m. s. 

Beginning Of the pcttombni — 14 37 o« 
Beginning of the edipfe — . 14 1 7 ao 

End of the ecliofe ^ «^ ^ 11 
£iut of the ienublc pcanqibra ^ xy 54 00 

The qoaatity ecIipM tfi dig^s. 



&. At Pekin by F. Kigfer. 



Correct: time, 
li* m. 6. 
XX 49 o 
14 46 30 
»S a7 30 

The appaieat diameter of the moon 30''. 



Begmnning «^ ^ _ 

Tmal tmimerfioa . 

HnUjffiOD aaM> 

The end — — — 



3. At Pflijia by S. 7. PW^«r« 

App time. 

Senfibie peniunbia ^ ^ 16 i6 44 
Beginmngof theecHpfe — ' itf ai 10 

Clouds prevented tiic obfcrvatiga of the end. 
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ft7l Ladies' DxA&xB t. {^BMSgbton^ . nx6. 

m 

A JUtUr to the Author^ 

— *Tis natural to mofl part of mankind to defpifc 
what they don't underftand, and to pafs their judgments 
from appearances: And fmce your diary is but ImaTl, and 
caJl d an ahnanac, they \vho are ignorant of the mathe- 
matics, are apt to think meanly of that part of it, and 
conclude your correfpondenis very fond of having their 
uames in print, if not charge them witli enormous pride 
and downright folly, in having their names> put to the 
quefBoos they propofe to tiffwen I therefore being a par- 
ty con>:ei!ii-*d, could wiih that ibiiie of your cortefiiosaeiits 
vould vindicate us from fuch imputations, and iet the 
diary and our performances in a true light. And fuch per- 
ixm ought to be told» Firfl, of the exteniive ufet of ma- 
thematical learning, and of the infinite advantages they are 
to mankind ; that the ftudy is not only deJightfui» but 
quickens the invention, ilrengthens the judgment, and en- 
larges th& intellectual faculties. Secondly, that in the diary 
.there has been exhibited a great number of dillicult, cu- 
rious, and ufefu! queflions, in all branches of the mathe- 
matics, not to be found in any author, with the bell methods 
of folving them, which in any other metliod probably 
vould never appear to the world. Thirdly, That the 
diary has incited and led many pcrfons to liic fludy of 
mathematics, who other wife perhaps would not have turned 
their thoughts that way, and luis alfo excrcifcd thofe who 
liave before fludied them fo as not to forget what they 
learnt, and by exciting an emi^lation whereby they extend 
their mathematical knowledge. Fourthly, That your cor- 
refpondents who anfWer all or moft of mt quelHbns, muft 
\vell underftand almoft all parts of the niathematics, ^hich 
doubtleis is praife enough \ That thofe' who anfii»er only 
fome few of the queftioq^ muft undei^aiid arithmetic very 
"well, if they are not acquanited with geometry. So that 
the leaft knowing of the anlwerers are capable of anybu* 
finefs wherein the»kMwledge uf arithmetic and fome part 
of geometry are requiOte. The folving of fome queflions 
does i;^e. up much time, and exerdfes. as v/ell the pra^e 
as theoretic part of the matHematics, And furely to em- 
ploy one*s leifure hours plcafintly, innocently, and proH- 
tabiy, with inconfiderable charge, is highly commendable; 
efpecially fnce time is generally fopU^hly a&d exp^niively 
ihrawn a^ay» &c« 

Your^j RUhard WbitchcaiL 

New 
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New ^ueftims^ 

T. ^uffihn ii7».fy Mr. Richard Whiteiiead. 

» 

Having lately the great fatisfaflion to meet 
With fome quaint virtuofos, at an elegant treat; 
Irt a bovvl of good nectar we drown'd cv'ry care. 
And our. chat and oar liquor did equally ihare: 
How iWeet pafs'd our time, as we fat round ihe ublCf. 
Meafur'd out by the true horoiogical ladle. ^ 

The bowl of flint-glafs, of particular form, 
Where this minute hand did with fuch ev'nefs turn, 
As when tuiJ, of oar mirth it had been the gay fource^. 
GavCjj., when empty, the rife to a leaincd difcourfe; 
(For emptioefs-ofty by the bye, has beea found. 
To occaiioa deep talk, aod difcoarfes proToiiod) 
To be fliort» in the firft place they all did agi ce, ^ 
An hyperbblic conoid its infide. to.be» ( 
Whole ahfcilTa was inches and parts a& you Gse^ j y^t 
The line next, the inches and decimals fliews,- 
Which its tranfvcrfe diameter went to compolc» 6*95 

The bowl's leaft diameter they all did opine 
Five inches to meafure, and parts tweftty-nine : 5'«9 
And they took, pray obfcrve it, its fides which went Uraight. 
To be part of the afymptotes : and to give us moieligbty 
Ot either of thefe fee the length * flie wn below. 
This, tiiey faid, was all th?.t a p erf on need know, 
Irs inner dianieter right to unfold, 

Iin\v much it might weigh, and vviiat punch it might hold*- 

I allowed what they faid, and I told them, wuli eale, 

I cou'd icnci them an anfwer to queries like thefe. 

So fanguine 1 was ; yet on fetting about it. 

After all my gceat workings, I found myfelf routed^. 

So ladies I hope, fince Vm put to a (hitt. 
You'll give your moft humble admirer a luc^ 

«. ^'' o Q 

og^ Id 00 or. 

n. ^ueJlhrniZ^ by Mr. Chrift Mkiom 

Prepitious ladles^ who are Ikill'd in arts, ' 
Divide ten thoufand into two fuch parts, 
Wh( n each of them the other has divided. 
Both quotients make juftfiTC (if right dcoded).^ 

^ h.a.. IB. 



I 



Dig'itized by 



aSo It AD I St* DiAKiMU lBff/gito;i'j xyaS. 

in. ^m^hn IJ9, hj Mr. John Turner. 

As I was walking out one lummer^s day, 
. To fee the verdant £eids and meadowl gay» 
By chance I did a geode(ian fpy, 
Who was funeying then a clofe, hard by, 
Of oval form; but fuch an odd way he wentj * 
By which to find its area or content, 
As I before that time, nor fincc, e'er faw. 
From one o*th' foci to the curve he drew Jeet 
Three lines, who^ lengths the page doth (hew : 200 . 
1\Kt tngle oetween the firft aad feccmd» 3i3*6ft . 

TWeaty-five degrees exa^ was redcon'd ; 

Between the fecond and tlurd he knew, 
, *Twas threefcore and five ptedfidy true. ' 

From hence the area yon ftiay quickly find : 

And one thing more let's know, pray oe fo kind; 

Quite cro6 the faid eHipfe a ditch is made. 

Which cuts the tranfvene axis, (as he faid) 

Two hundred feet from center, as yoa may 

Suppofe, in manner it inclining lay : 

The lefTer fegment of the ditch I know. 

Is of all lines the (horteft you can draw 

From that point i'th' axis to periphery; 

What length's each part, ladies^ let us iee. 

IV. ^^son lao, by Mr. John Simmons. 

An oval marble fountain's to be made, 
*Midfl: of a fine partarrc, give's your aid. 
To tell the true dimenfions, from the (hade 
Of the forced water, thro' a jet d'eau ; 
Which ten foot at ri^ht angles it muft throw 

. Above the fountain's brim obferve, the (ij^th 0' Jose 

The (hade o' th' top, by the meridian fun. 

Gives half the conjugate; like wife, at two 

Hours and five minutes after, come and view 
Where the (hade mufl crofs the fount's ptjriphery. 
Ten inches Ihort of the (hade's length you'll fee 
A point, which there does bound the curvity. 
The garden's latttnde is known to be ja* 56' 

But if that day the fim Aou'd not fiiine dear, , 
Exert your ikill» and thefe fenr things declare : 
Tranfverfe, conjugate, and the depth pray tell. 
When Hxty wine hogiheads can the fountain fill. 
This lin'd with lead all o'er, thus * thick, the wei^ 
In pottods ayoirdupoist inform me right, , 

^ f of 7 of an inch. 
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Ifaa^, New QjrssTioiiSt aSx 

V. ^^Uon vi,!^ by Mn Tiio. Grant* 

Not far from Cairo, in the Egyptian land, 

Amongft their ancient mon^iments does fland 
A im all round temple, "whole circumference 
Is iiiik one hundred yards and fevcn-tenths*,. 

Its convex front is artfully adorn'd 
With hyeroglyphics exquifkely form*d#!_ 

A fpiraJ tube encircles it around. 
Making an angle with the level ground,.. 
Of n.xty-one degrees and minutes five, 
Till ai the temple's top it doth arrive. 
9rom whence, thro' this faid tube an iron bail 
By its own graTity let freely fall, 
will to the bottom run in feccinds eight: 
Prom hence, 1 pray, declare the tem^e*8 height.. . 

VI. ^ejlhn Mr. Sam, Marriot. . 

A grandf^re to his four grandchildren faid, . 

T have a pieCfroCland was once furvey'd ; 
An oblong form i'th* midft o'th' marfh doth lie, . 
This formerly was fcnc'd about; buti . 
(Being weary of the charges ) threw It ope, 
And cat it main with all my neigb ring folk. 
Left nothing ftanding but a thriving oak. 
At the eaft corner ; left I (h'ould be fain . 
la time to. come, to fence it out again. 

The ]enQ;th, the breadth, the cojitent top of it , 
Were ioOiiiiily upon loofe paper writ : 
Yet I the fame laid by (1 thought) with care ; ^ • 
But now I want it, 'tis I know not where. 
But tbi»mav nfeful be ; I did refolve 
Diag'pal wile to hedge this clofe in half: • 
A line let fall from m. oorntr of the clofe ^ 
To the diagonal right angles fliows,^: 
Which cut a fegment juft of chains fij^ecn 
From the diagonal and iPt had been* » 
Prolonged two chains, would touch the other fide; ; 
Thefe two crofs lines would this oblong divide i 
Into four parts, fuch as I give to you 
refpe<5lively; and this is alll know. . ' 

Now, fair ones, lefTfhcy the land fliouJd lofe* . * 
Fray in your next ihefe four fliares, expofe. 
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Tie Prize ^lefiim. 

Fam*d Eboracum, once Brigantium's height. 
Renowned was by many a worthy Avight. 
Four emperors did there receive their birth, ♦ 
And three inhumed, deep in that hallow'd earth. 

Severus and Conftantius there repofe, 

And Chlorus too, in peace all their foes. 

The fourth moll hnn'd, was the great Conllantine, 

Whole nan)c \\\\iS al! the chrifiian world didfhiae; 

Was the hrft emperor that wou'd embrace 

The chriliian faith, and baptiz ci at that place. 

What ilil] adds luller to renowned York, 
A fabric ininds of llatcly gctliic work; 
Whck lotty tcw'rs o'erlouk the fpacious plain, 
And view'd with wonder o'er a vale champaign. 
The weary travler fees the diitact place, 
Believes Juai there^ meads his ilack'ned pape; 
Pleas^'d the refrefliing profpedl to furvey> 
Each ftrtde he lengthens to beguile the way* 
For high in air the lofty turrets rife, 
Peep o'er the diftant plains before the dazzled eyes* 

As once I travelled t\vard that ancient place« 
1 pry'd to fee't, tho* diflant many a pace; 
By optic tubes, to help th* defc*5live eye, 
With th' horizon, Sr. Peter'? I did fpy: 
When tu eoty miles 1 nearer was, did iSjie 
The apex then exalted one dijgree. 
My eye was juft five feet lix inches high. 
£y what iis ihewn^ the height I pray aefcry? 
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^ejlions anfwerd. 

f. ^ejtloa tit anfivet^J ty Mr. Chrift. Mafoa. 

*C = * » 9'445 

£)/ =: IT =r 2 645 ^' 
a I c II b 




3 



^CBq 

hhdd 



^^^^ — i^D i^^T^T 



Whidl e^UO^ reduced, &c. gives ^ =: 2*93, from which 
all the other dfmtnfions may be eafily found. Then per 
Archim. de -Cendd 6 SpSerdd, Def, 3, the truncated cone 
JdeBHa will be = a cylinder generaied by the pa* 
ralWegram C t ef, Jgrgo, fmn the fraftum AdeBA.takt 
thai cyhnder, tbe Ireniam^ will be = the folidity of the 
hyperbohc conoi4 atba-, lo which cylinder iidd the fruflum 
dDEed, the fum will be equal the folidity of the bowl =a 
197*8 7 3 inches. The folidity of the ooaoid sc 499^774 tnchea 
= a;i635 wine gallons. 

Then by 1 w'^'J'*^' I *? Z"''^. ?^ i^'S4%S% Vonoces 
y t Ward, $ glafs weighs I r4^3037 5 aTpiwL 
And the weight C (i) 305 oz. 5= lolb. 1 02. ? • t . 
, of the bowl lU) 494^01. = x«lb. 702.5 Avoirdupois. . 
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* U. ^efiion zi8 anfwerd by Mr, R. Whitehead. 
The two oumben \ ^^73^^6835 } make 4*99999 &c 
t HI. ^^ion X 1 9 afsfwr'd by Mr. W. Gill^ 

^ Dr. Kea, in his Aftro. Led. gives a method of dctctmimi^: 
an ellipfe from 3 lines given^in length and pofition,,cuitiDg 
each ouier in the focus; 



Let X and y denote the two mimben^ 1 their fua; and q thr 
ram of their altemaU quoucnte.— -Then * + and - 4- -* 

— Henee xx^yy = fjfjr, 9nd xx %xy^yy = ij; or» 



by fubftitution, ^xj 3,xy :^isi Uicicfoic 4xy = T^r~ ; and; 



0" — 1 



by fubtradkion* xx-^ixy+yy = n — ~~j= 
therefore x 



Coniequendy 



= i^ + 4V,^. 



f III. Qv £ S T I O N Hp. 

It ii demon fliated, by the writen on conics, that if C he 
center and F the focus of 



an cUipfc, and in the tranf- 
vcrfc axe BA produced there 
be taken CD a third pro- 
portional to CF and CA*, 
and from any point G in 
the curve G£ be drawn pa- 
rallel to BD and meeting 
DE parpcndicular to it in 
E\ and FG be drawn; then 
FG will aKv:\ys be to C E, 
in the conQant ratio of CF 
to CA. — —Wherefore, if 
G, H, I be the three given 
points, or ends of the given 
lines FG, FH, FX, drawn 
f i<wn the focn« F\ and there 
be drawn HG» IH, and 
produced to K and L fu that 
HA' be to GK as FH to 
WQt andZi. toiiXi a« i*! 




to 
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The tranfveile diameter looo feer, conjugate 600, the 
content of the field 10 a. 3r. !• perches, the angle of incli- 
nation of the tranfvcrfe 64° 11'. From the do(5trine of 
fluxions, if the lefler fegraent be fnppos'd to be tlic hypo- 
thenufe of a right-angled triangle, alfo a minimum, and a • 

Perpendicular let fall upon the tranfvcrfe diameter. The 
ale of the faid triangle will be a fourth proportional to tlie 
tranfverfe, the latus recflum, and the diltance of the perpen- 
dicular from die center of the cllipfis, that is 1000 : 360 :r 



*i9'S# greaier = 33o'66, and the whole l<ingth = 590*46. 



to FM; and then if JCL be drawn, and perpendictilar to it JTtT, 
KM, G£, FD; and iaftly FD be divided in A in the given 
ratio of FG to GE\ then A will be the end of the tranfverfe, and 
the whole of the ellipfe is thence determined.— For, KH being ^ 
to KG as FH to FG by the conftruaion, and KH to KG 
as MH to EG by fimibr triangles, therefore FH will be to FG 
as MH to EG^ or FH to HM as FG to G£; and in the fame 
manner FI i IN : : FH : HM ; wherefore in general FI : 
IN : : FH : HM : : FG : G£ : : (by the above cited pro- 
perty) CF : CA; whence the center Cand the whole ellipfe be- 
comes koown. 

Again, for the fliorteft line OP that can be drawn from the 
given point 0 in the axe to the curve; fince it mufl evidently 
be perpendicular to the curve or to the tangent in the point P, 
it may be determined from that confideration alone and the pro- 
perty of the curve, independent of fluxions ; and from thence will 
eafily arifc the property of it mentioned in the original foliition, 
and as is a<5lually determined at prop, 10 fib. 5 ApoL Con, vijs. AB i 
latus rc<SV. : : hence the point ^ is found, and of con* 

fcqucncc 0^ and then OR as in qucftion 103 page x4^. 
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Given the lat. — 5a 
Its complement — 57 
Sun*s dcclinatuni add %% %S 

Sud's xnehd. aiutude 60 29 

As s. iun's altitude 60 29 
To the height obj. — i %o in. 
80 it cof. ftui's 9\u 99*^31' 
To length ihadow 67*989 

Ad^ radius 

To cof. timefromrnooD 58* 45' 
SoiscoCkt. — — 5* 56 
To taog^ofaitharch %% 51 

Which fnb. fr. 0's dift. of poK 

leaves a jth arc = 33^44' 

Cofine 4th arch — 57 09 

To coline 5th arch — 36 16 

So fine of the !at. — 5a 56 

To fine of the altitude 59 11 



As fine of the altitude 52** n* 
Is to the height 120 inches 
So cofine altitude — 37® 49* 
To ieagth oi ihadow.^^'x^^ in* 

From which fubtra^l xo toch* . 
Remamdcr83'i55. • : 

As coGoe fi]n*s altitude 3 7* 49^ 
To One time pad no#o 31 xj. 

^So cofine 0's dec!in. 66 34: 
*To fine fun's aumuth 50 55; 

As radius — ~ 90 o 

Ts to — — — ti'tSS^ 
So col J lie az4muth — - 50** 55^ 
To the ordinate eji =: ^Xj^ 



As radius 
To — 
So fine 
To ds 



— — ^rrs$ 



50^ 55' 



— 64-53 

Let- 



• IV. Qjl; £ s t I o m I ro. 

ThK fphedeal caknlatiQiii, ia tibewgiml fiiluiioa abbiM, wiU* 
be evident liy applying the given declination, ktitude, and how; 
to the fphenc triangle in page i&7$ fop if J? P represent the co* 
latUudc, P'0 the co-decHnation, and their includcel ng^e P the 
hour from noon, all ^vhicli are given ; then Z 0 will he the co- > 
altitude, an.d the ^ Z the animuth, both which are hence ealiljf 
found. 

Again« for the clUpfe, inAfnd of the jet d*cau fuppole a pole of 
xo feet high cre\Sked in the center d of the elUpfe ; . then will the 

fkadow of it It noon be the femi- conjugate axe f/r, and 10 iiichct 
lei's thati.the lliadow &t it when the azimuth is equal to the ^ ^ 
wilt be the fcmi-diamct cr dbz^da. Which are eaiily determined 
as in the original folution. 

Evrrv tfungr elfc in the orj^-n^^l folntlon is verv tvell determined 
ftcept the tr;inlverie axe, wh.kh may be better found thus, by 
the conunou piupetty of the eliipfci aft t^dQ^ 0«> \ dc \m 
dC : dT the icmi-Uanrverfc. 
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«^6^=:: r = 67*989 : 
de —i/ — 64*53 
And et=:a. ^^re a ? 
dd ^ %da ua : cc da 
cc da — jL£ 







V e 







Reduced, bbaa -f ^bhda-^ccda 

^bbdd. In numbers produces , g.. ^ 

= 36-86. Then -7854:: r/xrC V ^\ ' 'jC^ 
i JI640-4668 inches =the area, by 
which divide the given content, 
^ves the depth 40 35 inches. Add - 
twice the thxcknefs of the Jead to each diameter, and once 
.to the depth: from which clhptical cylinder fubtraa the 
given content, &ives the inches oflead 11614, which accord- 
Ing to Wards fpecific gravity of lead, is equal to 76 116 
punces avoirdupow = a tun, % hund, i guar, a^i lb. weight ♦ 



^teflhn lai anfrmr'd by Mr. Whitehead, 

The propofer has either unlimited or unhing'd the quef* 
tion, by p'ving the circumference of the tower incoherent 
with the time,; either alone would have limited it. 

^ AccorcKng to Galliteus, and experiment made by feveral 
tngemousartiiboflate, as 

I : i6A : : X 8*= 64 : io%()t = the fpace a body will 
4lei cribe a perpendicular defcent in 8* of time. Then 

As the line of given angle ACB'=z6\° 5'- 

Is to the fide — — yj B =1029 

So is the radius 

To the hypothenufe AC =1175*81 

Then let fall the perrendicular aB, and 
while a body acre'crates the fpace AB, ano- 
ther will defcribe the fpace Aa, along the 
inclined plain AC^ as ha;? been denionftrated 
by the illudrious Sir Ifaac Newton. Having 

found the fegment A a =: 901, &c. 

Say, as radius : Aa = 901, the length of the tube : : s. of 
the given angle Aab = 6x« : == 7^8';* fe«t,^tha 
height recjuired. 



I 

T 




Mr. 
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Mr. Gnm'f Jilntioft to the wjl qnefitm^ mkenfrom the 
Diary fir 1749, and -ivia thintt Mr. WhkiBk^^ Jblw- 
tion nuas not ri^hi. 

As I : 193 : 64 ii"52 Inches = the perpendicular dc- 
kcnt of the body by gravity in 8" of time : Then as the ra- 
dius : imc of 61*' y : : 12352 : io8ia inches = tshe fpace 
dcfcribcd in 8" by a body defccnding along a p!dm that 
make?? an anisic of 61** 5' with the horizon, wliicli would 
be the tube's length were it a right line, but being.a feiral 
to the temple which the cjueftion fuppofes a cylinocr whofc 
periphery ie 100*7 yards \ it IS evident* that a$ the ball de- 
fcends it will alfo by the tube's cinrvatnre be carHed in the 
laid periphery, therefore it will be a^ed ofl by a vh cen* 
traits^ in a dire6Hoti parallel to the horizon, which \vill not 
forward the balPs defcent, but will cooftandy diminiih it» 
and confequcntly the velocity that would arlfe therefrom, 
which will occaiion. the ratio of the (paces defcribed by the 
ball defccnding in the tube, to the times of their defcription 
to be always vaniil)le. Wherefore I compare in a ratio, as 
the iemi-ordinate of a conic parabola to their refpe<fiivc 
nhfciffas, whence the following analyiis; where tube's 
length the ball runs in 8". ^' 

Radius : cof. 61*5' : : y : ^a'^IS}!^ ~ ^'"^b de- 

fcribed in 8", in the periphery, which fquar'd, divided by 
the diameter, gives •0002026167 xx = the fpace in 8", agi- 
tated only by the centra.! lorce; which multiply by a^, and 
iTidke it the r.bfcilfa of a parabola convex to its axis, x lu 
ordinate, and the parameter will come out =49^3 5 '427 in. = ^7, 
the parabol. curve, ^y compounding the motions along the 
ordinate aiid ablcifla, will be =: xo8x ft inches =s the {pace in 
S% by a body defccnding along the indin'd ^Ifttn* 11ien» 
by the do^rine of fcxions, x =16175 inches ^ SMrVfeet 
^e tube's length, and radius : s* 6x^ i' 6x75 : 5405 inches 
=: feet, the templets height.* 



t V. QjJ E s T I o N lai. . 

^ftcr all Mr. Grant's labour anii time ipent in th^ folution of 
thU quefHcm, Mr. Whitehead's folation if ifg:ht. For the fide of 
the tube, by impelling the baft in the horisonta! difcdton, tes 
not alter its peipendiciilar velocitr or decent ; and therefore the 
%isil inay be confidercd as a ftreigiit inclined plane in the Iblutiott* 
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VI. ^^ion izz aiif^efd hj Mr. Sam. Roufe* 

^/^^ ^ 'T^^n ^ ^-^^ =5 A FAB by EucL I, jt. 

Pot .^C= ^ = a, i^/J-s^r, -^R: -^U 

CD = 16 = d, CB^ f. ' 



E.V1.8. 
• • 

But 

4 and 5 
6x 



7 ♦TU 5 



I 
2 

4 

6 

7 
8 



b X e II e I a 

ba 

=r hd 
^ ^bd 
e 




A.R. P, 



fi) BCJ'zzo X ' 
(x) BFC = I a i6(n, 
n)CFD =6 1 24^'^'- 



bd € e 

T 

3 

— <? = 4 chains. Total 16 o o 
AC : CB ixCB : CF =Sch. 



This qu€ftion is in fage jdy HiU's Arithmttic 



TTfe Prize ^eflhn anfwer'di 



Let I 

Then 
And 



1 r = radius of the eai rli = tc^ 
h = ^^/ori/i=heightoreye2 

Vzrh -h bd =z bt 
bf-ht = tf, 
2Lcea ~ 91^ per qoeft. 
Then find the angle /C(f, and hne/<f; 
ftDd the angles /^c and etc\ fubtradl 
the angle etc from 90^, it leaves the 
angle eta. Again, tp the angle tec 
add Z cea^ which fum fubtraa from 
^o?: angle /tftf. Thp tha angles tea and «/r 

fUbtr^cd from igo, leaves the ingle tae. Then 
^As fine tae \ie \x fine tea : /.7. And v77^Th77^ - 
— 0 »6oi reet, the height fought ; whi(^h is fo^nethij.a 
more than the real height of the tower of i oik ciibtdr^d. 




-D/i?r;' Matkcm* 
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0/ the Eclipjcs in 1727. 

Twice this year will the moon's dark body interpofe be- 
tween the fun and our p^rt ot the earth, and hide part of 
lus lace fiom our li^ki. But only one will be vifiblc. 

I. Suft eclipfed, on Saturday the iitb day of March, at ^ 
at night, but oot vilible to as oy reafon the fun is then fee* 

a. Sun edip&d, on Monday the 4th of September, at 7 in 

the'morning, about i digits, mvifible. The calculation by 
Street 8 Carobne Tables, for the meridian of the city of 
CoTeatry.f 

The beginning at Coventry — — VI %t 
'3'he middle or greateil obfervation VII 3 
The end — — — — VII 35 
The whole dii raiion — - — . — I ^ 
Digits eclipkd iumii — • x j6 . 



* This ecllpfe was oblefred 
At Km Cfiur by Mr« 7* VLrn'ts. 



The beginning mm ^ mmm mmm 

Middle as near as conid be judged — — 
End abottt the H. N. part of his diik — • 



App. lirac 
a 30 

3 %ik 



\ This eclipfe was obfcrved tiius : 



_iLj 


1 By ■ ■ 


Beg^nniof 


End Ant* Mcrid. 


Lifbon 
Fadua 

Rome 
1 Kologna 
1 Wirtcmbcrg 


F. J. Carbonc 

J. Polcniis 
J. D. MaraMi 
E. Manfredi 
J. F. WtiditTUS 


h. in* s« 

7 18 19 


7 9 X tiuc lime 

8 38 4X true time 
18 44 10 true tuue 
: 8 36 6 

.8 ap 51 
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New ^efiims^ 

L ^^hn i»3» ij^ ilfr. Rich. Whitehead. 

As a Philomath Cato, with attention profbundr 
Was preparing a map fome neighbojaring ground 
And to obje(5ls t emote was direding his eye» 
With his body half bent» 'twas my chance to come by: 
We fell into talk (for you muft know for fbme year» 
Fve been a fmall trader in angles and fquares) ; 
He told me what methods he took, and what ways, 
To determine the diilance of this from that place. 
Says I, you go wrong, fnqnd, or at Icuft round about,. 
To arrive at this thing, there's a much nearer route. 
On this, Euclid's fon. with a fneer, made a motion. 
That I'd pr u Lilc what he thought was only a notion. 
W ii.it I iaid I cou d no uavs reliife to make frood, 
And the cale that he choj'e tor my trial ihua ilood:- 
Three towns there were lying (to prevent any blunder. 
Call C, and D) many paces aiunder; 
The diftance of each one of thefe from a town 
That was placed widun them, cali'd L, was well known. 
It being in miles and in yards as below is (hown. 
From the towers of the two firft-named places X took 
The angles from one to another ; pray look 
At the bottom*, for there their true meafures appear r 
But from none of thofe tow'rs, if 1 look'd a whole Y^^^. 
Cou'd I've fcen the town L, it v/as p]ac*d down foiow^ 
For want of which height I was iorc'd to )et go 
My defign, which I boafted Fd foon bring to pafs. 
And defm from my work with no very good grace.- 
So, ladies, 1 hopt, for this once, youlldefcend. 
To aflilt a poor well-wifhmg batchelor friend : 
For the future, no more inch vain toils Til purfue. 




C c ft 
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n. ^^hu zft4f h Plulofophicos* 

Strephon unfortunate! by cruel fate, 
He's quite bcreavM of his molt happy ilatC» 
Cehi, wliom he dearly did adore, 
Bright ohjct^ of his amorous defire. 
She's loli, uijheard of by fome ill adventure. 
He's opprefs'd with utnioil grief for his gi tat lols^ 
In iighs and tears he wails Bis wretched cafe : 
No pains he fpares, the lair to hare again*. 
But 0» ihe*s gone ! his iearch proves aU in rain: 
Yet, fiird with £erce deiires, he will purfue 
A fearch inceflaot^ dill her fate to know. ^ 
£v*n thro' ali parts o'th' fpacious world he*N rOTe» 
Nothing fliali him deter, lo infpir*d by love. 

After a long and tedious courfe of travel^ 
Having laffed all its gicat fatigue and toiJ^ 
He to a diftant country then is thrown, 
A place fam'd for an oracle divine. 
Now, cries the Joyful youth, mv hopes refive I 
This fage divinei n)ay fome tidings give. 
Then llraight he haftcn'd to the facrcd place. 
Where liood the oracle, and there his cafe 
Before him laid ; then earnell did invoke 
His pow'r : when thus the facred ftatue fpoke : 
This place is in the latitude of forty-eight. 
If hence on this meridian thou mov'ft ftreight 
With equal motion, tow'rds the great equator^ 
And pals precife o*er fourteen miles each hour, 
.\ counting fHli the motion that was given 
1 hee, by the earth's diurnal rerolutioia : 
When by this compound motion thou had gone 
The fpace of fifteen hundred leagues and one, 
There end thy journey ; for thou would*ft b* arrived 
' Unto the place where doth the fair refide. ^ 

Now, Jadies, your bright wit rau(t litis explain; 

And tell what latitude the oymptb was in. 

III. ^^son x%Si h M.r^ John Tomer* 

Within the northern artic circle ftand 
Three h: lis, which o'er the circtiinjacent land 

Raife their alpiring top, in ice involved. 
And fnow bv Phoebus' rays not vet difTolv'd, 
A land-maric well unto the feamen known, 
When driv n by ftorms and temped up and down. 
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No«M- New Questions. 4$j 

Ith* fpacious depth ; fiir diftant they appear,. 
With heads inTCJop'd in the atmoiphere: 
More faxn*d than Teneiiff, or Andes hill. 
The height of A, for fo the firft I call, 

I ; pules is thirty-two; thelecond I, 

Twice forty-eignt, not more; the third, orC,. 

Its altitude exadtly fifty-three. 

And from the bafe of A to L is found, 

Tvvo hundred poles meafur^d upon the ground*. 

No'A''^ happens on a certain day i*th* year^. 

(Hut which I leave to you for to declare) 

That th' utmoil limits of the top of A 

Its fliacie ihall tranfit ihro the foot of C; 

JL s lhade thro' ^4 and C^^\\\ take its way. 

And that of C thro' .-V alternately. ^ ^ 

From hence pray tell what's the fun's declInatioD^^ 

And alfo %vhat the pole's true elevation, 

Where thefe phaenomena will true appear. 

And you'll oblige your humbU fervitettr*. 

IV« ^^hn hy Mn Tho. Dofil. 

*Tis to yon, lovely ladies, I fue and fubmit, 
(Who out- vie SiJrophel in magic and wit) 
For folution of this knotty problem proposed,. 
By which undertaking my fcnfes are doz'd: 
To find by what canon the f(]uarcs you do fill 
Which arc magical call'd, and by that try your fivill, . 
To place all thefe numbers * fo that the amount 
Juft half a fcore ways feventf-fotir yon mayxount;. 
If you'll anfwer bat this, now yourielfdo afiure, 
I will meddle widi what they call magic no more* 

• 8, 9, lo, II, 14, i^, l6f 17, io, aj, xx, li, xd, aj, a8, 49. 

V. ^efihn 117, by Mn The. Williams. 

Our modem nat'ralifts difpute— Whence came 

The water that deftroy'd the earth's firft frame? 

Some bring it firom the moon ; and fonie have thought^ « 

That from above the firmament 'twas brought :: 

Others — that 'twas created for that end. 
Or from a deep abyfs did then afccnd. 
The laft the facred writ doth intimate. 
As Woodward has cxplain'd it id's of late J 
The which abvfs (with Halley) be wou'd har^ 
Concentric wich the earth, an orb coac«ive«> 

G c J JSf^ 
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If fo^ — an alternative change fuppofe; 
T ft air fubfide, whilft water earth overflows- 
And whilf the eaith's a fea, let air in place 
Of water iill up the orbicuLir fpace. 
For prefeni ufc (with Burnet) well agree, ' 
Thnr the aniidiluvian earth mi^hi be ' > 

Of mathematical rotundity ; ^ J 
And that th* abyfs did hold this weight • in air,. . 
Which we'll admit ao hea?yV there than here. 
From hence, fair ladies, thele two things unfold:' 
How deep the flood ? how much th^ abyfi might hold? 
* looooooooooooooo tu&i avoiid. 

. VI. ^ejlion laS, by Mr. Cbrift. Mafoo. ' 

The earth with Luna friilvin^ round, do ruQ 
Their annual courfe about their lord the fun; 
And thro* th' ecliptic, as they fteer their way, 
Defcribe the ieafoos, meafure ni^t and day; 
Yet hang ^n nothing in the limpid air : 
And as they move, their maker^s praiie dedare. 
Befides their motions, they do gravitate,. 
Which different adions equiponderate ; 
And the' each fphere a center has, yet they 
One common center have, which may be calPd thefr wayw 
Where is that place, kind artifls, mew it to me, 
When thofe two orbs at their mean diitance be I 

4 

Vn. ^ejkn bj Mr* Sam» Roule» 

Once 1 a noble ftru6^urc did behold, 

Whofe tow'ring walls, magnificent and rare^ 
Within were grac'd with curious eff'gies, 
Drawn by fwect touch of fam'd Angelo's art : 
The top with glitt'ring ftars Was garniiU'd o'er. 
In imitation of the fpangled arch of 
Hcav'n*s fpacious canopy. In niidfl 
Of this rich place a golden canalcffick 
Orbicular, adorn'd with branchiiig tluw'rs, 
Sufpcnded, hung flipported by a line 
Fix'd to the roof* This caodlefHck, one iaid, , 
/ Ofcillates or vibrates in an hour's (pace 
A thoufand times : He likewiie faid, this line 
From top o'th' candleflick, thence to the ground* 
Was in extreamand mean proportion known. 
This ftateW fabric's height, fair nymphs, declare^ 
^ ^From marble floor up to the lofty roof* 

' Tb0 
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Nu. .4. New Qj; e s t i o n s. ffS 



The Prize ^efiion. 

In fam'd Sicilians tfle a garden lies, 
From dorms defended, and inclement /kies: 
Fenc'd with a green inclofure all around. 
Tall thriving trees confefs the fertile ground* 
A fy'lvan fcene in folcmn ftate difplay d, 
Flutters each feathered warbler with a ikade: 
The gentle fpirit of the weflern gale 
Eternal brci>thcs on fruits nntaiight to fail j.- 
The ruling orbs no wint'ry horrors bring, 
Fixed in th' indulgence of perpetual fpring: 
Here fpiccs in partercs promifciious blow,. 
Not from Arabia's field more oduurs flow : 
The ordered vines in cc^ual ranks appear, 
And verdant olives flourifh round the year;' 
Here grapes dlfdolour^d on the funny fide. 
And there in aiitoinn's richeft purple dy*d ; 
Beds of all various herbs, fpr ever green. 
In beauteous order terminate the fcene. 
Sev'n chryi):al flreams, from fev'n fair fountains flowing^ 
The lovely iandfcape grace with foft iburmnrs^ 
In wild meanders flow]^^ run, as feeming 
Unwillioff to forfake the pleafing foil. 
Fth' midft of a grafs-plot, form*d widi artful €are» 
its radius fifty feet, being circular, 
Two rectilinear walks fi om the center flow^ 
Making an angle as exprefs'd below: SS ^^S* 

The length of A, from thence twice fifty-fourj 
Of B juft eighty feet, nor lefs, nor more; 
From whole extremities two lines mull be 
Drawn back to the circle s periphery, 
Where (meeting) thpy muu equal angles form. 
On each fide, with a tangent to be drawn 
To the faid point of concourfe t Now what are 
The leisgths of^hefe two lines, I pray declait'f 
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I; ^njtion xaj ar^fwr'd bj the ^ropqfifr^s mtthodi 

Tkit ii—BD, b:=:LB, d=:DL, r> 
CL, m = fine = 6i^r$69, JBf =: ^ 

fioe = 7899*767, r= radius = 

20000^ /= ^^ne i^6'Z> = 9743*74*J»9» 
#-s voe ^CBD 9076*4656 J* 
By trigoiMMnetrys 

££ C2>, 215 - CP, and ^ =s . 

By oblictuc trianglesj 
Ma'\' dd-bb\^ ttaa'\-sscc'^sjdd 

%a * %sta 

- and 't""-^ '^'Id-^'cc _ 

By fimilar triangles, 
Pi? :PC : : KD:KG:= tma+,«dd-mit ^ 

PDiDC:: KD -.00=. "^^'-'id-rbh 




2> 



CD : C/r : : CK. : C/f = . 

%rna 

CDxDPiiKD.DH^ 2££±Jt^£=:£^. 

hence 02) — £D = GE ss 
rj/g^ + rstdd — rstbb '-^nttaa^ntsJd + nssce 

2nsta • 

Then by (iiuiUr triangles, 
CP : G E : E L=: rstaa + Sec divided hyiviffa^ 

Of 5i = aii3&6fl73Z77i3Q58tf<?-'ii'83^i^i26a _ — 
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No. aj* Qj; £ s t IONS An s w £ R ED. a^T 
alio CE = 4657^841 90>309iy33<y^+l*'a864i236 ^ kaa^l 

therefore LE* 4- CE* ss LC* ; 
that is, ^^""^^ %gpaa'hpp + kka^ ^ if + // 



aa 



or %pqaa + 1 1^7^2 — iklaa — (JQ^^ — kka^ =: // 4-;^^; 
that is, by divifion and fubftitutioD, xaa s= 
or xe — ee =: 2, by putting e =r ii/r; 



hence aa = - + \/— — « = i^T^st^t^Z^^^s^ 

and =: 1 1*300260066 ^ BD, and the refl 

II m. 2f. i6p, 
4 8 
o 5i 



£*D = 10*526383 
CB = 7-110824 



^ \ miles = < 10 
13 ^ 



Mr. y^pi^/f Turner has very curiouflY wrought this an*. 
Iwer by trigonometry, anti an algebraical procefi tO thit 
biquadratic adfe6led equation, 

— Act 

«5sv// — / + / = xz'S983 mtle8» xo'jr»5i rw^ 



I. Qji B 1 7 I P H ia|« 



Deicribe the triangle Bed iimilar to the 
pnpoCtd one, or whofe angles IbaU be 
equal to the given ones : then, by prob. 3 1 
Simpfon's Geomerry, df ^rrmiatf^ljc point / 
fwch, tliat the three hues i)/, cl, dl may be 
in i>ioportion to each otlicr as the three 
givcD diftances-^L, CL, D L upon Bl 
uke BJL the given didance of B from 
ti and draw LD, LC paiallel to Id, t) 
Ut and join D, (7 : fo fliaU ^, C, D, L 
be the four points required. 

'Which is toe ^evident tQ.sAd a formal 
demoBftratioa. 
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Ladies* DiAftiSi* IBg^mtJ I7at» 

n. ^ejlhn i»4 an/wcrd by Mr, Turner 

Let SP = 4503 "I'les = ^, ^ 
5 = 14, and c — it39 fC 
Dumber of miles which every 
point of the equator is car- 
ried through ill \.\vz fpacc of 

an hour, by rhe earth's diur- ^ O 
nal rcvoLiUon ; then ihc ratio 
of VL to.S L, will be kato ca: But b^a'' C ^dd 

Euc 47. 1. Hence a ^ itj , , , confcquently PL s 

cc -i- hh 

bti =. 6r676 miks, the diiference of iatiiude, aud the lati- 
tude ar nv'd in v/l11 be 46® 59' i nonh. 

This may I kewife be folv'd tngonnmetr caliy, and has 
fome aflinitv lu current failint?, the motion ot the earth re- 
prefcnting the current's moti(>n, the man being carried by 
tlie compound motion xrom P to S i but each point c f the 
parallel of 48" does not run throncrh 1-39 miles per iiour, 
and the line PS will indeed be a iViia! li. e'upcn the globe. 

Mr. Ur')—?: his V cll inrvvcrcd and dcnonftraied this 
queiHon, and ic»uncl ;he iatit^iJe ♦'o be 46*' 16' : but the 
operauon and fcheme my room will not admit.^ 

m. j^tt^ 



* n. S S T I O H IA4^ 

The original folutlnn to this qiieftion is not rl^ht, bccaufc the 
moticn in the parallel i& nude conflantlv equal to- that at the 
equator; whereas the ihtent of Uie quedfoa feems 10 be, to find 
the fpiral defbrlbcd 00 the globe b^ a poinr« which is urged vich 
ft ghrea conftant velodty in the dire&ton of the meridian, a!id » 
giTen eoofhiiit angular velocity around the pole in the ditc^os 
perpendicular to the mcndinn; the rr.tc; being 14 miles on the 

meridian to the z part of the pnrdiel of latitude. Ot it may 

be conceived by lupiioinvj^ point ro move along the brafs meri- 
dian of a globe, at tlic ratcot 14 rr.iks while the globe *urns rpuud 
15 degrees, the motion anfwcuii^ tu an hour; ior thcrt the parts 
of the globe paiiing dircdlly under the point, will traee out the 
ijpiral. 

Wherefbre, if x be put for the cofine of -the Tariable' latitude,, 
and coniequently y i xx hs fine to the radius 1 r sifo a s: 

»4mileif and x>i$th part of the equator: fince ss the* 

* 

motion per hour in the^paraJlel of latitudei and -*T-r =r 

the 
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No. 25. <^ £ST)0N8 Answer£», ^99 

^ IIL ^^ion t%s anjwer'd by Mr* Browa. 

There's n demonftration of this in Sir Ifaac Newton's Uni- 
vcrlal Arithnieiic, too large to infert, by which i make the 
latitude Si° 30', and fun's declination 17** 22*. 

Mr. Maforti Mr. Whitehead^ and iome others fay this 
queftion is unlimited, or ar Icall admits of more true anfwers 
than unc : but having icceu cd none but the above, I (hall 
not here give my judgment till f urther trial be made at a 
more leifure time, except Mr. Bent'^ latitude 4j', decii- 
natioD 19* a7'. 



th« flttzioii of tbe aicfa of che.flifiridiaii or abfcifla of the fpiral, 
wc lhali ha^ u aihx w ■ . : — > s th^ 

VI — XX a V r ^ — XX 
fluxioD of the parallel or ordinate of tRc fpirai ; then the fum of 
the fquares of thcfc fluxion* of the ordinate and abfcifla will be 
4;qual to the fquare of the fluxion of the curve of the Ipiral, or 

fluxioa of the fpirai z = x ^f^^+iili , or =: i J\±JJ* 

^ aa aaxx ^ m ^ xx 



hh 



hy putting ^ for Now, by Cor. 4 pa. aaS MeiUuiatioo, it 

will be fottfid that this expreffion ts the iiozton of aiueUiptic are 

tvhofe fcmi-axcs are i and ij p »^ Wherefore if the circle 

^ aa 

whofc radius i* i be clrcumfcribed by the ' A 
cUipfc whofc tranfverfe fcini-axe is s 

S/ ' , and BI> be the degrees 



aa 



or 



arc of the latitude, and H p be drawn 
parallel to AC\ then CF WviX be = a-, and 
the arc ^£ — r the aboTc flu«nt, or lenirth 
of the fpirai from the pole : Alio Ee wilfbc 
the length of the fpirai between any two 
latitudes BD, Bin So that if JSD be the 
given latitude of 48^, and i>£ be drawn 
parallel to AC\ then take JEe =54^05 miles 
thc^ propofed length of the fpirai, and draw 
<d parallel to KD; fo lhaU £^ bc the la- 
titude required. 

♦ III, QjLJ E s T I o N 1*5. 

This queftlon has evidently been made from piob. «t of S>i 
liaac Newtott** AiithmcUc, where a fuU folutiott may be fecn. 
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TV. ^cjlioft ii6 anfiver'd. 

Mr. El/as Cofhourn fays, if the numbers ns given be 
placed in four rows, you need only let the dingonais Itand, 
and crois places with the other ouaibers as la theie fquaica^ 



8 






II 


14 




i6 


17 




21 


2Z 


«3 


%6 


27 


28 


29 



8 




27 


II 




15 


16 


20 


n 


21 


22 


14 


%6 


10 


9 


29 



The numbers placed as 
given in the queftion. 



Tranfpos'd, which makes 74 
ten ways, viz, laterally^ 
trsmfverily» and diagonally. 



Jlj^Hiiid iuys, the method of filling all forts of magical 
fquares with the magic cubes, may be feen at laige iu liie 
aiemoirsof the royal academy of fcieoces for 17.10, page 124; 
by Monf. Saorier, in his Conum^ioD Generate des Quarr^ 
Magiques* 

V. ^ifflton i«r anfimer^d hy Mr. Whitehead. 

According to Mr, Boyle, the weight of water is to that 
of dr as loco to i. Mr. W.ird mrikcs a cubic inch of 
water to weigh sjc6<j'] ounces avoirdupois. Mr. Nor- 
wood makes a degree of the great circle = 69^^ wiiles ; 
hence the diameter of the earth is =504606222 inches fere. 
And 35S40000000000COCOC0 ounces of air wilt fill the abyfs; 

and thence 3584019 ounces of water will fdl the fame. 

Then as 578697 ounces : i inch ; : 35840, &c. ounces : 
61932^*37423038308475765 = number ol inches in ihe abyfs. 
which added, to thofe which are in the earth » the fum will 
be equal to the folid inches in the iphere of the flooded eartH : 
from the diameter of which take that of the earth, and di- 
vide the remainder by a, the quotient is 77397*7751 inches 
= 64^9*8x46 feet 2i49'932z yards =: i mile 389 y^fds. 

This anfwer agrees pretty near with the propolcr of the 
queftion. There were many others who folv'd it : but iu 
anfwtrs to qnc fl'or.s of this nature, there will be fome confi- 
derabie difference, b v reafon the proportions are taken fi om 
authors which do not exacily agree ; as ( i ) In the proportion 
of air to water, (2) In the weight of v/ater, (3) The c^eome- 
tn..il miles in a degree, (4) In the diametei to the clrcum- 



Icrciicc. 



VI. 
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, * VI. ^M^iom i%Z anfwer'd Mr. T. WilUl 



The common center of gravity of the earth and moon 
goes through the magnis orbis fo, that the areas dc fen bed 
by the 1 LiJii to the fun are proportional to the times ; 
the accelerating gravities are as the quantities of matter 
in thofe bodies; the mais of the curth is given equal to 
3f©o89j6a838a3aoa5i3476 cubic feet ; the diameter of the 
ji to the diameter of the e> as lici apparent femi- 
diameter to her horizontal parallax. Hence her magnitude 
90168349^^x64469 16225 ftct: The attradive force wiil be 
the fame in relpe^l to their diflance from the commoa 
center of gra¥ity, as in refpeA of the whole diftance be- 
tween them. 

Let iS denote the fun, MC^em^g* 
, nus orbis defcrib'd by. the common 
center of gravity of the earth T, and 
the moon L, C the D in o(5lant, her 
mean diftance 607-, femi-diameter s 
1 309095060 feet = TL Now as the D 
and 0 tend to C as to one another, 
fiT : CL mafs in L : mafs in jT. 

Therefore CT = 26361759 feet S 
4083 miles, and CLzz 1232735200 feet 
:= ZA^ist miles. 

Mr. Mafon, the wepofer, anfwers thus : d =5 mean di- 
ameter = 2689«3 nuies, ^ == the quantity of matter in the 
earth, and 1= ^ , « = diftance of the common ceotera 
|rom the fun; ^ : X : : mafs © ; mafi ^, qa = d—a 

per ilaucs, aiid qa-^a:=: d-, hence a sr = cSoo'ia 

miles. '''' 

' Miv 




• VI. <iv S S T I O N za8« 



If e he the quandty of matter in the earth, and m that \fk' 
Ac moon, or any other two bodi<;s, and d then dutauce afundcx. 
Then, per ftatics, z% e-^m i i 

dm 

the earth 

^ from the com* 

the moon 



Then, per ftatics, z% tJ^tn i d 

C dm 

\ • : ■ - = the diftancc of 

* ' M d 

C = the difUace of ( 

-■— - -- - ^_ _M A 



mon center of gia^Uy. 
Dlarf Math 



D d 
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LADI«»' DiAMES. LS»£l>tor,2 X7»t. 

Mr Turner has cunoufly expkind this, and-feys the 
u , „nX . hnve told whether in 6 or g,&c. but 

gravities, &c. 

* VU. ^<fii^ »9. ^/t/Hu^rV ;»/r. Da. Naime. 

and one of 39 ? ' „f ^heii viVrations, therefore the 

being in a inches; and the 

sr 8m inches = icct, ^ 

Jo\n\^B, AC 

J^ JC, VI q W AC rnf 
11 AB\ draw io 

— ArnB, 2xAfnr that 
■ JiArnt^AniB. Then 
the triangles J^f^^^^^;: 
are fimiiar, <is alfo^^ 6 
MdJmdi alfo the tri- 
angles r«^, iir^ 
iimilar. Then kr ^ = 

,o« = ^i>^ ^' ^- = 

::5 50 = A VI \ 'li'^ ' — , 
4i,yzz ms. Then //V 




• VII. QjJ E S T 1 O N XX9» 

As ."coo- : 3«oo* ~ = = " * ' ^ 

.08 incl>« the Uogth of «»'%''?^^^''' 'X'; - 508 = the pwtet 

part. TheD — 
_ ■ 4- , _ 8„.j« inche. = «8i feet nearly- 
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which taken from x, we have Af = x — -j z=: mq, and 

= w/ = ^ . Again, in the like triangles, Amb^ A m r, 

= ; and in AmC^ Adm^ Ad = which taken 

frov s= » - ^, we have x - ^ — ~. Alfo 

= ^ — Then x qr :: iw/ : aT/^ that is 
cj ay rr ay ey rr 

*-7'-j~-j'--^'*-T~T' '^'l' "Offing 

extreams and means, ^x^-*^ - £££ + ^j=LJ' + fl^ 

=5 5 — 4 t put. jV, and tianfpos'd 

&c. comes x» - - + ^ T - — 

^* * = 45'8o6S = As. Then 

the angle j J m may be found ; and two fides and a con- 
tain'd angle given in each, to lind I^m = 70*31, and'6'A« 
= 39'6i feet the anlvver.* /. T. 

' Of 



*T^f Prize (^yestiok. 

Thb quedion may be otherwife iblvcd thai 

Putting ABf hnz AC, and r ^ A m, a;> above ; and alfo 
J and c = line and cof. ABAC, 

X and v^i — Af* zr fine and cof. j^BAm, and , ' 
z and y'l — 2* =: fine and col. Z CAm^ to the radius if* 
Then, by trigonomctiy, =: tang. 

r — ^V^i ^ bat thcfc angles aic 

equal to each other by the queftion; therefore wc have this 
f quauon. 



3Did» *\ gut. 
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Of the Eclipfcs in 1728. 

There wil] be four eclipfes this year ; twice will the 
nioon*s dark body interpofe between the fun and our part 
of the earth, and bide part of his face from our light : 
and twice will tlie earth interpofe between the iuA and 
moon^ and hiader the fun^s enughtmog the mooik 

# 

f • Bffoon eclipfed on WedneClay the 14th day of Fe- 
bruary, about 7 in the mormngy trifiMe. 



Aftrnnom. Car. at Corentry 

Ixtati better, London — 
Job. Newton, Melt.Moberry 
T» Sparrow^ Nottiogbam 
> lai« iiorii), ddccadiog 



Urn 81* 

V 44 

5 49 

5 55 



liidd. 


End 


Digits 


vn 10 


VIH 3^ 


9 3» 


7 13 


S 4^ 


9 il 


7 7 


S 19 


9 a6 


7 t& 
1 


8 45 


T« 16 



Hie 



%at» afala by trSgonometry, z sz Si/i — ] t* ^ tt ^ 

and yi — = jjc + ^yi— Jf*| 

tbeiS; ▼aluet of r and yi z* being rubllitiited in tbe above 

_ tfx i5\/f — ;r* — *f jf 
equauoo, ^ have =*— =: ~- — 

r — a*^\ — ;c» r — hix, — iicVi— or* 

Tvhich equation, reduced, gives 

ftODi which biquadratic cqoation « may be found. 
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The moon will fet about the middle of the cclipfe, fo 
that the end of it Will not be vifibie to us.* 

%. Sun eclipfed the 28th of February, at 8 at night, but 
invifiblcA by reafon the fun is then let. 

3* Moon eclipfed the Sth day of Auguft, at 5 at night, 
the. moon being theit betcnir oar horizon. The edipfe will 
be over before flie rileth» and fo iayifible.t 

, 4. Sun eclipfed the »4th of Auguft^ at x in the morn- 
ings xQviuble, 

New ^uejlions. 

!• ^lejlhn 130, by Mr. Rich. Whitehead. 

Near the place where I fojourn there happen'd of late» 
Thro' time and negledl, a marp caufe of debate. 

Three friends own'd a meaaaw, for fo many years, 
Till they could not determine the bounds of their ihares, 

A worm-eaten parchment, much gone to decay, 
Wasproduc'd, full of lines, which they call'd a furvey : 
Tins wiis thumb'd, and look'd over and over again. 

And with fpeaacles too, bur al:is ! all in vain: 
Nay, the fchooh-nalter's learning, tho' deep, nought availed; 
And where ihou'd they go when the 11 lioofm after failed ? 
However, being told that, my fimcy to picafe, • 
I've us'd myfefi* often with queries like thele j 

They 



* This cclipfe wa« obferved V 

-At SL MUliaei the Archangel by 7. dc Cajir« Sarmento. 

b. in. $• 

Beginning — — — ^4 3 3j 

Ead — — — ^ — 17 o 37 

t Thif cclipie wai> oUerved at Ptkm, thoi : 

» ^ ' h. m« 

Bcginnifig of the penumbra — 10 54- 

Beginning of the eclipitt ■ ^ jt z 

Kod — . — . — J4 ^ 
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3oi Ladies' DiA&ibs. [^Bd^Sion^ 2|»t« 

They all faid theyM treat me, and thank me to boott 
If ('a fet the thing rights and cod the dilute. 
The mead had four fides, a tripeziiim or lb> 

As the mufly old manufcript gave me to know: 
Thefe fides, eaft, 'weft, north, and fouth, as they weoty 
The letters A, D, jfc', and C rcprefeot. 

had fix chains, forty links, (to go onS 
EC twice five chains, links fix, three, ana one ; 
And /fC containM chains twice feven, links nooe. 
Two iincs from the ends of the fide j4 and C 
iffuing, met, on the oppofite fide E and D, 
At a point cali'd, for lake of diftinguilhing, B, 
And ilicie fuini'd an angle (you know what I mean) 
Equal the fum of fixty degrees, more by eighteen ; 
And after this manner were feen tOjdivide 
Into its three threie-conier*d portions the mead. 
Moreover, thefe lines their proportion thnsbm; 
MC 10 B At was as three is to four; 
MD to B E the fame ratio did ihew, 
A% three^ in the fcale of proportion, to two. 

Phoo ! faid I, Mr. Pedant, don't know what fais trade iS) 
If nonplus'd by this, he'a no great Archimedes. 
J (hall foon fet this matter to rights, I donXdonbt; 
But I found, after all, I was plaguily out: 
I thought of this nature 'twas eafy to do things, 
Bnt r fm J that Ipeculation and pradice arc two thiogs. 

Of ye, Diirian fair, the favour I aflc, 
' That you'd pi cafe to perform what I took for my taflc: 
For me 'tis too much ; but there's nought can furprize . 
Or pofe youj wiiofe wits are as bright as ^our. eyes I 

IL ^ejliott X3I, Mr. Tho. Dod. 

A youth who In numbers fome progrcfs had made» 
And took himfelf now foi a notable blade. 
Came with his progreffion*, and faid he couM lhoWi 
How far a ball, conftantly moving^ wou'd go; 
Wtuch» fa^ he, the firft hour fhould go forty miles defcr^ 
Thirty-five in the fecorid, andfo on for ever. 

I allowed he might do it, and bid him fuppdfo 
The ratio as 6 to ... • what I nor he knows; 
And that it wentib many f miles fecond hoar: 
Likewife this fum to bis> be as nine is to four. 
He try d, and fell fliort, as along thing to dor 
So. now he^ refers ium£blft ladies, to you. 

Geometrical ^ J 4<5^|. 
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lil. ^eflion nu h John Hartley- 

In ancient times, when royal David*$fon 
Did reign in glorv at Jerufalem, 
He built the fpacious tcmpk of the Lordy 
Witli implements, and rich utenfils ftor'dL 
A molten fea aiiiong ihc reii: was made. 
For the priefl's ufe intended, as 'tis laid: 
"Upon twelve brazen oxen it was fet: 
Two thoufand baths it wou^d contain ; and yet 
A line of thirty cubits wouM furrouod 
The fame : It was cylindrical and round* 
The depdi five cubits was» and hand's breadth thick: 
But the diameter Tm to feek; 
Por tho' ten cubits be the number told. 
With the periphery this will not hold; 
For fo the circumference you may fee, 
Wott'd thirty-one and more than four-tenths be. 

Now, I fuppofe, the jewifh cubit was 
Longer than ours ; but what's their bath, alas i 
Is hard to fix, fincc authors are divided : 
• But ladies, by your urts 'twiil be decided. 

My firft: requed, fair ladies, don't deny, * ^ 
The bath's content, and cubit's length defcry? r 
And thefe dimenfions how \ muft apply, ' 
To make the fea two thouland baths contain, ^ 
No arbitrary meahircs to retain, ^ 
But what you fruni an author can maintain. ^ 

One favour more, once more I crave yom aid; 
Suppofe this molten fea of copper made. 
Ana full of water pure, I pray, declare 
l¥hat weight avoirdupois the oxen bear. 

IV. ^^JlioM US, hy Mr* Tho. Williams. 

In Ox&rdfliire*s a little meadow ground, 
A ie^ion of a parabola feund. 
Having three fides ; one curv'd, we'll call CM^ 
Being fo made byCharweirs chryftal (beam : 
The other two beVig ftreight, did m^d^e coonexio8» 
In X the node, or focus ot that fedlion : 
' But being ilreightly hedg*d» the laft great flood 
Drove all that mound from off the ground it ftood; 
Left nothinp^ f!:anding but a willow tree, 

.Aad that, by chaacc, grow'd ia the vertex (7*^ 



Since which all ways are try'd for^io regain 
The points X, but all, aJas 1 prove vain. 
But thirmay ofeful be, the fide CJC 
Was found, before the flood, poles twenty-fix ; 
Itie f^uareof whicb» they fay, wasc^qualta 
The meadow's area. Now wc beg of you 
To give the fide XM; for till that's found» 
We can't again pretend to fix the ground. ■ 

^ejlhn 133, 3y Tihdim HuKau 

Ye chainiing fair fex, to whom benign heaT*S 

A bright ;ind luperior genius hath given; 

Whoic luiler in wit and art does appeac^ ' 

In the bright annals of the rolling year; 

Your alcTs much dcfir'd : And you, fons of art^ 

Your kind affiflance pray pleafe to impart 

, To a young Philomath, who labours to find 
A right-angled triangle of fuch a kind. 
That when the doubled ale area on every fide 
In its utmoil: extent (tho' never io wideV 
Being duly fubdudled, the remainders all three 
(From every iide) a fquare number (hall be. 
Now» ladies, and artUb, pray pleafe to explain^ 

, When a vefTers ereded upon fucn a plane. 
At ten inches depth, how much ale twill contain*. 

VL ^ejlion X34» h '^^0. Grant. 

■ Britifh ladies, to whom all apply. 
As an oracle, in things abilrufe; 
The greatell area that can b' inclos*d" 
By four right lines, fuch as below are feen, 
Vouchfafe to tell : for furely you, or none. 
The deep rayflerious fecret can reveal. 

[Thciincs xo, i6g and xo.J 

VII. ^eftion 135, hy Mr* Jckn T^er. 

In that delightful ifle of old fo fam*d 
For*Cytherca*s rites, thence Paphos nam'd; 
Inclos'd. with flowVy meads, a mountain ftandsi 
That cafts a (hadow into diilant lands : 
In vain accefs by human feet is try'd, 
lu lofty brow l«oks down with noble pride 

' • ♦ 
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On fruitful Nile, tho' feven wide channds Qveady 

And fees old Proteus in his oo^y bed : 

^ Whofe altittide if cab^d and multiply'd 
Into three times the fquare root of the fide^ 
Brawn from the mountain's vertex (till it be 

A tangent to the earth's convexity, 

Bounding the utmoft profpc(5l ol the view) 

Produces what I in the margin fhew. £i00i*9J09 milei 

If now the earth's radius fuppof^^d be 

In miles three thouCind nine hundred ftxty-threCy Ci9^l 

ArtiRs, the mountain "s height explain^ 

Above the horizontal plain. 

Tht Prize ^ejiion. 

Bold Britons, boafl no more of Bacchus here. 
Since he's dethron'd by Paribn's huinming beCFj 
Straight abdicate him our dorainious quke. 
And ParfoDs deiff , as 'tis his right. 

Let foreign dregf QonoivoiirleBfe invade^ 
Which robs our Amnes, aodfiioilsdoaieflktnides 
Champ ugo, Bonidcanx, aait BorguDdy no noie 
Will be efteem'd as they have been before; 
His iov'reigm ftoot, and Cne baUamic ak 
Bzceb that nedar did the gods regale. 
For fack no more the kamed ean infpire 
Like this lame beer* with true poedc fire. 
Twill make the conrder hate the fawmngfame}' 
The timVous Ibldier, valorous and brave; 
The canting whig, felf-intVeft to defpife; 
And heedlefs tories, to become more wik; 
Make the mechanic new inventions find, 
And wdl infpire true Britons with one mind. 

Henceforth, renowned Par Tons, yoaihailbe 
Efteem'd our patron, own'd a deity. 
Your Hately calk to be your throne, from whence^ 
To all your votaries, your laws difpenfe. 

This fpheroid caik, whole magnitude is fuch» 
The Tfojan horfe did not contain fo much ; 
For, by th* dimensions » it does plain appear 
To hold twice eighty * barrels of ftrong b^er : 
Alfo the head's the latus rednm of its ^here. 
If you the diagonal from th' length lubtraA^ 
Two feet two inches then remain exa€L 
Ingenious artifts, I this favour a/k^ 
To fliew th' dimenfions of this fpacions calk* 

f stfsbamliat jtf gaUons tothchancL 
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^uejlions anjwcrd. 

* 1. ^eflion 130 anfwer'd by Mr. Turner. 

HAving ^(7 given = 14 Chains, the angle AB C 78* 
and the ratio BJ to BC as 4 to 3. It is cafy to 
fiad B A i2*5i88x» and BC = Draw thelines 

as in the fcbeme, and put ^ 
DA^b = 6-4,' * ' 

■=. = 9*4487f 
gC =: m = 4'55l»> 
gB ^ h ^ 8'iiZ3, 

»C = <?? 
/Jp = 
£// 

Then 




* L Qjr saT t o H 130. 

Here being given of the trapezium the tlirec fides AD^AC^ and 
CEt the angle ABC formed in die other fide, the ratio (m to «) 
of its legs i^B, JJC, and the ratio to of the fcgments B D, 
3 £ Of the other fide; from which the figure will be €onftiu€ted 
thai : 

Conftruiiion, 

On the (^ivcn bafc AC yl^y Vroh. 3 of Simpfon's Algebra) coa- 
ftitutc a triangle ABC whofc 
fides fliall be in the given 
ratio of m to ii» and whofe 
vertical angle fliall he equal 
to the given one. Then witii 
the centers A and C, and radii 
equal to the other two given 
fides of the traiiczium, dc- 
fcribe two circles. Produce 
CBt and make as 9 : /> : : 
CB : BFand alfo : : CE : 
FD ; which apply to the circumference of the circle whoft center 
18 A* Draw i>B» and continue it to meet the etreumference of C 
in £i and ^DJEC is the trapeaium. required. Pciwm* 
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Then ii$:im^a:g — e per queftioa. 
4^^ — 4^^ = 4^^ — i%iy + 9yy per Euclid 47* x. 
o/^^i — /X — 4J'^ — 4^^ — ^hh-^ i%hy '^^yyi 
^ Putting s = — and w = ^nu'^ss^ 

We fliall have =: 7>h — %\^ab — ee^ 

, and V = - 

And reducing the equation, e = 3*43139, ^ is found r: 
1*87239, <7 = o'53966. Hence B D =. 6'64ii, and.i^^ ss 
4*4274 chains, and the whole DE =. 1 1*068 j[0. 

A. R. P. 

CJDB = 10 iz-jGGy 
And the areas >of <ABC =53 i'373i 

CCB E =40 11*7145 

Mr. /^. Fearrifide^ aafwer is the fame in e?ery indiri- 
dual letter* 



Dcmonjl ration » 

The triangles BFD arc fimilftr bv Eucl. VI. 7, and 

thcrefoxc BE : B D : : B C : B F : i q : p by the cooftruaion; 
and the reft is alTo evident from the confiru^ion* 

* . 

Calculation* 

As 4- : — n : : cotang. f Z, ^ ^ : trtng. -| dif. of tli** 
angles BAC, BCA at the bafe ; which added to and taken irom 
half their fum, we obtain tliofe angles themfclves ; and confc- 
^ucntly the triangle /? C htcomes all known, which is one part 

of the field. Thtu ia the uapczium BADF, arc known all 

the fides and the A BF; to find the diagonal BD; fotAD is 
given, and AB and the Z. B have been found ; then by the con- 

CcB I BF =z ^ X CB^ 
ftnK^ion q f i ' < t ? . To determine 

/ C£ : DF z= X CL \ 
V. ^ J 

B D, draw A F; then in the triangle ABF, given two fides AB, 

B F, and their iiichided Z.» to find the third fide J F and the 
Z. AFP. Then in tlie triangle A D F, arc given all the fides, to 
find the A F D \ aiut the Aim or difftrtnce of AFB and AFD 
will be the T> VB. Wherefore in the triangle DFBy are-knowu 
two fides /) F, F B, and their included an;/! -, ;,r.r! corifcqiicntly 

the wliole triangle; which is the id porticn. j,u(tl\*, a& m : » 

D B ; BE; Uqikq ihe 3d jiortloii CBE I* known. 
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Di 9^i$m i|x afifmr^d Mr. Tlio. Graat. . 

A h?\\ moving 40 miles the firfthour, 35 the fecond, and 
fb on for ever in the lime ratio, v iJi g.) 32 miles, i ren, 
by the queftion, hs 4 : 9 ; : 3Z0 : 710 fiiii^s n: the fum of 
a decreaiing geometrical progrelTion, whofe fecond term is 
46f|- and lad term = o. Let x = the firft term of the 
fame; then, per Euclid $• 12, twill be as x r 46-}-^ : : 710 : 
7»o — X. This, turned into an equation, gives 720X — xx 

33500; whence x 3= 50 miles, afid the coxoiuoa raug as i 
to iiV ar as 1 to fr* ^£*L 



SL ^fi/li0n III M^iitf^d If Mr. Turner. 

« 

If a line of 30 cubits, or 656*64 inches, would furround 
the molten fea on the outfide ; then the outfide diameter 
im but — — — — 209*015 inches 
Twice the thicknefs of the 7 , 

copper or a haiid .br. fub. y ' 
Remains the inlide cUameter — sot*7X9 
11« depth, 0,-44 bches.^aj ..j^.^g, 

Thewholefciidcoiiwn^fi^l 37«io3-3i cubic iad.« 

Add the copper's bottom 115170*11 

The fum is — — 388o273'4» 
Content of the miide » — 349\f23*£26 
Difference — — — 3^^1750*294 
Equal to the cubic inches of copper. Divide the lafl fum 
but one by 2000, the number of baths it contained, gives 
the quotient 1748*76 cubic inches the content of one bath 
S 7tt5- gallons wine mealure ; the whole contained 15140*! 
gallons wine meafure, or 60 tuns ao gallons. Thep accord- 
cording to Mr. Ward, 

A cubic inch of ^ '^'^^Shs 5;*o8369 ? ^^^^ ^^^i^ 

C clear water 0*578697 5 

f water 5^ tuns 8 hund. la pounds 
Hence the wetghtof j copper ^5 1% 40 13 

Con Ui^ oxen iia o <% 1$ 
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Anfwfd by Mr. John Clark, 

l>y Harris s Lexicon a < palm 3-648 

. , . Coath 1747-700 

wnence the quantity oi 2000 baths 3495400 

^ water in the Tea 3497504 

6 c * X ' ciiflFerence 2104, which is but 

r^^ of an inch m the depth, or httie more than one bath.- 

Thenby Mr Boyk's(ofuateris ^ T7 o 5' JJIoc^^g 
proportion the wt. ? hdcs of the copper 37 z 7 4 4 15 
and the bottom in proportion to the lides 18 I o 117, I 
The whole weight m avoirdupois ^ i« 4 5 4146 9 

* IV. ^^ion i3» anfwtr'd by Mr. W. MUward. 

Lot fall ilic ordinate MP, which 
call , and put 6 A ~ ^ = ^6 poles. 

As 4^ : : : : ||=CPpcr comes. 

%CPxPM ^ ^ , 
■ = the area of the femi- 

parabola CPMzs, or ^ 

The £^PXM + area of the feroi-parabola = the area of the 
mcado v.. — + l^ifl-£f = 

H^ncJjfi'l^^^^^^^^ ' 

• nr. qLy BSTioN i3». 

Pf tting ^ CJSr, aod X = the ordinate PM; then, by the 

nature of the parabola, CP = . and i,^ . 

^ * and, Dy prOD. 7 page 3*1 

Mcuiur«ip», X iPAf = the = ». by .he 




£ e 
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* V. ^Jbon i%i M^^wr'd by Mr. Geo. Brown. 
Lei 4r = fide of the tritngle ; then = the double 

area. Andfappefe ^ — ^ = 4 ? wiuc^ ^ 

maoy anfwers, for when brought to a folution it will be 
/r — 70 5 = \/49 70^23 — 364, and the greateft root take 
to be the utm oft extent mentioned, viz, a = 705 
V4970'ai — i64 = i36*879. And nuking tlus equauou for 

the other fide a— i— s a'aj ; then a = 13^71. And a 

282 , * 

refTel e reeled upon fuch a j;klaoe« at Jio iaches iie^p» contaiiis 
334*49 ale galiona* 

t VI. ^^ioa XS4 mnfi^if^d by Mr. Tho. Grant. 

Letx = i?£>, a- AD, b^AB, c:=iCD, and^ = i?^. 
I. By the figare* 

X I a ^ a : : ^ — : ^ — - x: 

therefore 

JJ t — _ • 

^, Again by the figure, 
, , * cc — bb 

X 

DE — theteftte DjT = i£±f£Zl^. 

^x* 3- By 




• V. E S T I ON I 3^7 

It t$ not dear what is ineant hj this qucftion as it is worded ; if 
double the am of ti e tr-mgle is to he taken from each fide, and 
the tin e c r inaindcrs arc to be fquases, (ben folution^ are given at 

t VI. QjJ E « T I O N 1 34. 

ByTheorffit ri of Simpfon on tlieMax. and Mia. of Geometrical 
Quantities, the trapezium be grtateft^hen it can be iaibribed 
in a circle; and then, by rule y page ix of my Menfuration, the 

nrea will be found dnus : Half the Aim of the ^ivcn fides i> ip, 
from which each of tlic fides beinjT tiikcn, we have the four re- 
mainders p, ijy 17, i and tbcaiea k xj x 17 x xp s 
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Ko* %€• Qjf E8TI0NS Answered* Z^S 

3* Ey Each L 47* 

/ za^x^ -fai^x^ -bta^d* — — — — FJ 

4« By the fiunet 

"2r V\-^ 4- 2^Vv^ -f g^-^^^ — .v^ — — ^ £Q 

By the figure, 

JVa<?*x» + a^»x» — y* — ^r*— = the 

greateft area* 

^ The laft in fluxions, 

a* x^x d^xx — y^.v ^ 

»Va<i?w* -|-»</*x» -|-a^*</* — x-*— irf* 

f * yx "^j^xy — x'jf ^ ^ . ^ 

7. This reduced i» 
* +ar»^ — 4^*i*'' +a^*^** ^''l ^^'O- 



8. Or in numbeis 



— 'X* + rSoox.^ — jo76arax^-h aiaayaooox* — 8;68opoooo 
HiSQce X 2 ax'iS;. And the greateit area is i94*4» Sec. 

VII* ^^ion iis ^wt^d- Ij Mw. Joha Bolmdit 

Let xzuBA = the mountain's heights e r- * 

Then x -h 3965 =y/6; '^f^^ • 

Hence -f- iV-^^-x + 15705369 = ^(7*-.. ^ujt.\01 
Ol XX + 79 26 V = AM i^' *44* 

Confcqnemly VSix^^H- 64x006 x**- =s 1005-9309. 
Then if the latter part of the equatm at the laft ftep be 
invobr'd to the fourth power« aod the^ radical figo taken 
away from the fir ft part, the equaMoit will be clear of fards, 
and X may be found = 3 miles, the mouataio's faetglit re- 
quired* 

B e » Th^ 
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31* Laoiss' Diaries. lBdjg/y^<?n2 1749. 



Thea 3i«V^ = and <f = Then = %^a+aa 

^ iia ^'^* tf*^ +»^«»* s?— ; reduced, a = 

xuiles. 

T/^tf Prize ^lejlion anfwer'd bj Mr. Geo. Brown. 

Let AC^a, CE-lD=:x, 
' EE -—AD = ^ = 46 inches, </s= 
3760 the content, = 1077*15.^ 

3^'X — 4/;x + •+- — 

'^a^Z^^— Ahx'^bb'^.DE^* 
1%XX — 16 /;a: + Abb -¥ A^w^ 

% If Vjix^4^Jf = jD^». 

g4X ^ — ^ * -h %hhx ^js^iax — 1 6^.\V3xy — '^bb 

c 

a4^' — 3a^x* + 8^^x 4- 24/7^^ dc 
' liaxVTxx — 4ix 4- i'/, and when fquar'd 576 — 

— I53^3a»jif5 +64**** +<4W^** H-3M*i»»** 4- 

And when a a is found in the unknown quandty x, there 
will be an eqaation of the xzth power adfeded from whence 
the length is xj 6*2, diagonal I30*j(, bung diameter X2S7, 
and head sVi. ^E.L 





E 1 




5 ) 






c 





Mr. 
Mr. 



OtbiTs have anfijuef^d it as helonu* 

Bung 
128*8 

127 • 

i»6*oi 





Length 


Diag. 




157*25 


131 25 




160 


134 




157 






163 


137 




157 





Head 

8i'72 
88 



Ii«8*i9 '81-5 
81-5 

»8 . 81 



The lot of 10 diaries fell to Mr. /. Finch^ of Worceiler. 



0/ 
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Eclipses. 
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Of the Eclipfes in 1 729. 

There will be five eclipfes this year : Three times 
the dark body of the moon interpofe between the fun aod 
our earthly gJobe; and twice does the earth come;betweeii 
the fun and the moon^ a(id hinder his rays fromeoligjhtaijig 
the moon» 

1. San ecHpfed on Saturday tSie xSth of January-, at ^ ia 
the momingy inviiible to us by reafo» the.fun is not rifen. 

a. Moon cclipfed on Cmrilernns-dny, the 2d of February, 
ftt 3 quarters after 8 at night, total and vihble.* 



Af»ron. Cirol. 7 
Coventry J 
Ghattock, l.ond. 
JLc ad better, dit. 




Begin, 


Begin. Middle 


End of 


End. 


Dura. 






tot.da.1 


tot. da. 






VII 4 


VIII 3 


VI II 50 


IX 37 


X 3(S 


IIIjx 


»9 30 


7 0 


8 ] 


8 51 


9 44 


10 45 


3 44 


zo 0 


6 SI 


7 58 


8 44 


9 30 


10 31 


3 33 


19 i7 


T 4 


8 4 


8> 53 


9 41 


I» 41 


3 37 


19 4^ 


7 la 


8 ij 


8 58 


9 45 


lo 44 


3 31 


i<? 31 


6 SS 


7 S5 


8 40 


9 SS 


JO »$! 3 |0 


10 20 



Lraiita» N.Pag 



3. Siin cclipfed the 16th day of Febmaryi at 9 at nighty, 
but tfivifible, the fun being then fet. 

4. Sun eclipfed on the 15th of July, inviflblr, being.at t ill 
the niorniug, when the fun is below our horizon* 



^ Thl$ ecHpfe was ohfttvtd thus : 



1 Place Obftrver |Bcq^aig 


Tot. Im. 


Bmeriion^ 




Near Car- 
ricfergus > 
in Irt b j 
Rome — j 
PAxit — 
Pekin — 1 


h. m* s. 

A. Dohbs")' ' 

i 

J.B.Carhonc 7 44 

— — 1 7 3 0' 
\— — 14 i8 30 


h. m« s* 

7 30 »J 

8 43 17 

»5 3S> ? 


b. m. f. 

9 8 10 

10 21 38 
9 41 18 

17 17 10 


h* n. 9* 

App.Tinw 

r I 1041 tr. 
10 41 24 
18 1 7 40 



£ e 3 
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Ladies' Diaries; \_Be$ghton'] 1729. 



5. Moon ecllpfcdj total and vifible, with continuance^ pli 
Tuefday the »9th of July, at x in the morning** 



Begin. Bog.to Mid. EndtoJ £nd Durat 



j dark. 



iXI xi * o 14 



Aftron. CuoL 

Coventry > j 

Leadbcttcr,Lond. jif 33 la 33 

Chattock, Covent. [II 19.1% »o 

J. Newton, Me], 7 L - 

Mob.rr; j •♦!•» »♦ 

J. iiulman, Roch. jii la iz xi 

Vraaia, Kcwpoit [ii 34,1% 35 



I IP 
I II U 



I 8 
I 10 



dark. I 



I 48 II 47 HI 31 



I 



t St 



I 



Digits 

19 5 

18 47 

3 44119 41^ 

} 37 ,19 13 

I 

3 3* .19 7 

3 3*1x9 ao 



3 S 3 3» 
3 3 

» 51 



I. ^efi'iQH 13 6> i^/r. John fiulman. 

When grateful heaven did on Henry fmiie» 

The feventh of that name v ho ruTd this ifle. 
The mighty monarch (with an awfu! hand) 
Two courtiers (known fur treaiun) did command 
That one to York, thrice fifty nilLs in length 
Prom London ; the other he 10 Stikcn I'eut 
From ihcnce; (which phices north of London Liy) 
Thev Ihou'd froiv. the lame nujmcnt take theii way 
I turn Uicncc .1 jaurnLV ot a week tliC v \%tnc, 
Dirediy north, as by the King's confcnt: 
Between the fbremon man and London found> 
By the laft travier, the fpace of ground^ 
Muft in extreme and mean ratio run 
As well at as when it iiift begun. 



By 



* This eclipAi was oblerved thni : 



ce 



Padua 
Boaonia 



Wirt€mb.|j. Weidler 

Rome 



T. Polcni 
tl. Manfredi 



Barbado. IVlr Steveufon 



Beginning 



h. m. 8. 

1 i 130 

1 i I c 
la 



Tot. Im. 



h. ni» &* 

13 I o 



Enierfiou 



h. ixi. s> 

14 40 3c 



13 o 1614 



IX 56 54 »i Si 5*'l4 34 25 
— — -^1 8 II ol p SI <^ 



£fld 



I S 40 o 

15380 
(5 3-8 aap.t. 
15 35 o tr.t. 
to so cap.t. 
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By Stilton then alfo the diilunce fliall 
Be in extreme, aiul mean proportional, 
Between London and York; and to take nl-ice 
To York, from Suitun is the greater fpace. 
' Fair ladies, then tell me by algtbrn, 
I'll' ratio of the Iwiftneis of tl...ir way. 
And from London to vStiliun ttll i pray. 
And from York to Silicon *ds tncended 
The miles to know, and this work is ended. 



IL ^eflhn 117, hy Mr. John Simmons. 



The wine gallons that each body platonic will hold, 
(The fides twenty-nine inches) fome years fince was told. 
A wager is laid me, were each fide an inch more, 
*Twould puzzle my noddle, the lame 10 exolore. 
rvctry'dniany ways, but in vain, for 1 find 
My money is loii, if not helped by fome friend, V 
On whofe fkill, in the cafe, I may fafely xlepend. j 
Now, gentlemen gaugcrs, prqy (hew me your art. 
And ;n tl^e next Diary be pleas'd to impart, 
^S'hai eat h body \vuu"d hold, were a elobe in its belly 
(The ambient lidt s touching;) and uilo pray tell me 
The number of gallons each Iphere will contain, 
That wou d nicely iaciofe each body — make plain. 

• » 
IlL ^ejlion 138, hi Mr. Tho. Grant. 

When Argo, fraught with the inchanted prize, 
Wiih Grecian herpes, and with Medea wife, 
Had weighed her anchor, and her canvas fpread, 
A golden apple at the fore>maft*hetd 
Sublime they ^lace ; their vi^ry to proclaim. 
They fail in tnumph o'er the pailive main. 
With equal pace ; when, bymifchancc, the ball 
Ift three halt feconds to the deck did fall ; 
During which time they plow the yielding deep^ 
The length of f ve and twenty C'«recian feet. 

Now tell me, ladies, who have arts at will. 
The ipace s length thro' whigh the uophy feii^ 



IV. ^ac^ 
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3^0 Lad i g Diaries.^ [^Betghton'\ 1729* 

nr. ^cjhn 13 9, V -Wr.Tko. Willums* 

Not far remoWd from fam*d Oxford, the eye 
And Athens of our Britifli iflet. doth lie 
A little nglxt-liQ*d field triaDgular, / 
Whofc pregoant mould uberous crops does bear» 
This, by a fatbet^s will, I muft divide 
Betwixt two fons, who will not be deny*d; 
Bci ife they've heard much of my boaUed ikill^ 
How I with cafe fuch problems cou'd fulfil; 
For I am apt to talk more than I know, ^ 
As nofi conceited foo]'^ arc wont to do. 

Ncvw, to difliiiguiih angles, we wilJ call 
Them By C\ in manner as they fall : 

that is known; the lide -IB is giv'n; 
One cighry-two degrees, t'other chains tlirice fev'n.:^ 
From the parting fence rnufl go to Dp 
Lu I ting the angle //, and lide BC, 
That BJD, 10 DJC, may in 
Proportion be, as twelve is to eighteen : 
Ana that BD to DC, may alfo 
Be tn the ratio juft of three to two. 
Hence, Vm to (hew what lengths each fide will bear. 
And how much land will fall to^each fon*s (hare. 
I know it mav be done, but cannot do-'t, 
Nor will my i>oa(led rules here help me out; 
So, ladies, witli fubmidion I implore 
Your aid this once, and I will a<k n6 more : 
For voii (}V none ' wliofc wits fo bright appear) 

Can keep my credit up, now loit ib near. 

V. ^efthn 140, by Mr. John Lowe. * 

Sappofe there be a pyramid ert^d upon, a triangular 
bafe, whole longefl fide is eighty-eight inches, and. the 
angle oppofite to the longeft (ide is eighty-five degrees and 
one minute, and the rcdtangle of the other two fides added 
to their fum is four thoufand one hundred and thvee inches; 
and the pyramid's greated angle of altitude, is in proportion 
to its leaft, as fevcn is to fiv. : AVhat is the difference, iaale 
gallons, betwixt the gt c tc t cyiindcr and fphcre that may 
be infcribed ia the laid pynunid I 



Digitized by Google 



No. l6. N£ w <Xv£ sf I ONi. 3*1 

VI. ^lejlion 141, by Mr. Will. Browne. 

What ihrec numbers are thofe, ladies, do you fuppofe, 
. That the fquare of ihcfirft, andindeed, ^ 
The re^ogle of the firft and the fecond mav juft 

Make the fum of a fcore, is ajgreed ? 
And the fecond, you muft know, being fqaar'd, as you gOy 

And the produ<5t of the fecond and third, 
Will make a whole fcore, and haJf a fcore more, ' 

When added, Tli give you my word. 
And the third, pray regard, when as it is fquar'd> 

And the firft in the third nuiltiply'd, 
The fum v/ill make out, two fcore, without doubtj 

Algebra will ihew yuu, whui try'd I 



VII. ^lejlion 14a, h J^^r. John Ipgleborough. 

The ^Tcnt tun at Heidelbercf, an aiitiior fays, held as much 
wine in us entrails as the CoioFiis uf Rhodes held water be- 
tween its thiphs. It is 31 feet long, and high. 

Now fiippoVing the tun to be of the fame ^h ape with Par- 
fons's calk, meniioned laft year, fo far as may^ agree with 
the dimenfiuns above; how nvrinv gallons of winc W00*d It 
contain? Secondly, fuppofing Par foos's ca(k of ftout to equi- 
ponderate with the Heiaelbcrg ton^of wine, fufpending from 
a ballance 6p feet long; what wou'd the difference of the 
bracbia of the balance be? And thirdly, fuppoling it were 
required that each vefTel fliou'd evacuate iifelf exadllv in two 
hours by a hole to the loweft place ; what muft the diameter 
of each bore be, that fo the veifels may hang in eq uihbno 
all the time the liquor is running out, not admitting^e 
weight of tlie veflek to interfere or make any variation I 

The Prize ^ejihn. ■ 

A certain courier being at Montpelier, 

(So fam'd for its (xctllent fpaw) / 
Ere that place he leaves, an order receives, 

Exprefs unto Turin to go. 
Now Its very well known, that the river of Rhone, 

Which betwixt the two phicfs doth lie. 
Runs due Ui rtud iuuta, rjuire down to its mouth, 

Through Provciice ajid thi ough Dauphiny : 

Montv 
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$%% - Ladibs' Diaries, t^erghtonl 1730. 

Montpclier, 'tis maniftil, lies forty miles weft. 

And no more, from the river of Rhone ; 
And Turin is plac*d one hundred and fifty due eaft. 

From the fame, as with eafe may be lliown. 
Likewife the true ip.ioc, from tli^it to dui place 

(Becaufe that we ought to defme) 
Is two bundred miles juft*^. (if £ime we may truft) 

When meafar'd upon a ftretght line. 
Now the geotleman knows, diat as losg as he goes 

On the weftern fide of the rirer^ 
It is in his power, to ride three mues on hoar. 

If he but exert his endeaTouft 
But on the orient he muft be content, ' 

(When he has done ^\\ in hfs power, 
It being a tedious ?ind rroublefome way) ' 

To take up with two miles an hour. 
Now, ladies, dilcover, the point to pafs over. 

That the river fuch wife may be crofi, ' , 

That he may profecate his journey throughautt. , • 

And the fewefl of moments be loft ?" 
That's, what may be tijc intermediate fpace 
From the faid point to each rci pcchvc place. 

* mUet frsm Montpdicr to Tuhn* 



I. ^eftiott 136 anfwf'd hj Mr. Rob. Fcamfidc 

THE dillance betv/cen York and London given 150 miles ; 
from Loiulon to Stilton will be eafily found 57''2949 " 
miles; and Stilton to York 94'70jx. Put y = the fpace 

paffcd 



• I. Qjtf K ST X O N Xjtf. 

The 4vwatuag of this qoeftioii U, To divide 150 xnilcs into two 
parts in extreme and mean proportion \ and to find the ratio of the 
equable velocities, by which the lefs part and the mhuM kagth 
anjiy be paflcd am in the (ame uroe». 
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paffed over by the courtier bound to Stilton, in any mo- 
ment of tiii\e; and x = the fpace pafTcd over by him bound 

for York in the fanie raoment of time. Then, per quefHon, 

• • • • 

jcx — zxy -^-yy^^xy, m fluxions %xx sxy — syx-^iyj 

s a Reduced to an analogy, j : x (the fluxion of any 
flowing quantity being taken tor its velocity) ax— '3jr s 
3X«-* V ThdX isj as to $is'4i6u 

■ 

II. ^eJN^ XS7 anfioer^d by Mr. Tho, Grant. 



Names of the 
bodies 


Capacities 


lnicrib*d 
fpheres 


tlolds be- 
ll des the 

fpheres 


Ambient 

fpheres 
content 


1 


Win. gall. 


Win. giili , 


Win, gall. 


Win, gall. 


Tetrahedron 

Hexahedron 

O^ohedron 

Dodecahedron 

Icofahedron 


13*77 
ii6-88 

55*09 
895-6^ 

1% f^'CO 


4*16 
6x*ae 
33'o8 
676*00 

2T I';4 


9*6 1 
55*68 

~»I9*69 
43*65 


318*00 

173*09 
1347-09 

4^1*17 



« Mr. 



Put jr=;tbe \t& part, and a zz 150 the whole. Then «— ^jr^ 
ss the grei^ter pan | and» bj ihe queftion, xia^x ix k'-^x ia% 

hence ax »a;f + jc*, and jc s- ^ X « = the 

icfi part. Therefofe « — ;r ^ ^ ' X ^ =: the greater 

part . Hence 



The two parts of any quantity which ,is- dividcc! Into extreme 
and mean pioportioni are in the ratio of to ' ^ 

or of 3 — V^lto i/i —I, or of i to^~-i', or o£^Li.ZZJ^ 



to X. <r ■ 

And the ie£i part to the ^lole^ a5 ^-TT ^ to i ; which iti the 

ratio of their velocities or rates of travelling required. 

• 11. QjU « S T I O N 137. 

fik the StJ»Ua at page 40|» &c of my f^^Atratton, the tmeTa^ 
lues of the content of each regular folid, wltli that Qf the radius of 
the iafcrihed and of the circumfcrihcd fpbcre, are eipreflfed in 
terms of the linf?a- edge Or itdej whcuce the niunhers, a> abovei 
stay be ca&ly found* ^ * 
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Mr. Grinmct, Mi. Htird, Mr. Biilmaity Mr, Sidehattom, 
Mr. Coll Ohm, Mr. }jr^(kf, ^U, EfigLind, Mr. Broiv/:, Mr. 
Bruin^ Mr. Sparrcnv, Mr. L^^/f, Mr. £v/-f, Mr. Fairchild^ 
Mr. A'/V/i,% Mr. Armjlrf>ng, Mr. Hntifrfhee, Mr. //^/^, Mr, 
Ma/an, and i'wveral others, anl'wei d this (iuciUon. 

-. - - • 

* 111. ^sftian 138 UTipwcr'd. 

The ball defccnding with a compound force, tliat is, an 
horizontal force by the motion cf the fhip, and by the force 
of graviry*. the Ip'c* s delciibed by iuch ai(;iit)ns are ana- 
logous ti) the nhfciiTas and their rtfpective femi-ordinates, 
in the conic. parabola, and the motion will be ia the curve of 
the lame. 

Then there is given the abfciffa — x = 4"4'25 inches = 
the fpace defcribed in three half ftconds by the force of 
gravity only ; and its femi-ordinate " v C5 Grecian feet 

3o«'i inches F.nghih. Whence by fluxion* 

or 47'»8i feet, the fpace the ball defcended. 



* XU» Qj^ E S T I O N 138. 

* The 1$ Greeian feet are =: 15 x i*oo7 or »5 '75 Engh'fli feet =z 
the horizontal mottoa, or the ordinate of the paraboU, whidi call 

iv; and as 1 2 : 3- , or as 4 : 9 : : i6j\-iw i 36 ,3- feet rr 
the pcrpciiuicular delccnt, or the abkifl'a of the parabola, Avhlrh 
call*. Then, by Cor. i page 310 of my Mcnfuration, tiic true 

— yl 

IcD^th of the curve will be "t" ^? H" X hyp. log. of 

* ^^r^*"^* = 4S*957a feet = the length of the line defcribca 
hj the ball. 
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♦ IV. QufiSTioM 139 anfiver'd iy itfr. Rob. Fearnfide. 

Put AB :=tii chains - the natural fine of the angl^ 
BAC (the radius being an unit) = 8a** = o'990a68 -j^J*^^ 

Then a« =5 fine / 

Z A C D. jfikgain, as j : CD (= f 0 

e 



^=sio-988- On Pi 

5-r 




A 

y^C* let fall the perpendicular Bp.. ^ 

Aqd lay a» ^ : X : : / : = ao'795. Confequently i></ 
iis=r8*si8=:r^P, 6*1) = 13-1837. the area of the A 
■2S4*i66 acre&t aodof the A i^i^i^ is = 6*M9 acres. 



* IV. QjF E s T I o N ' 139 calculated eibemuife. 

The Z^BAD = f of 8»« = 3i« 48% whofeline call a ; and 
^ C/iD =S ^ of Si'^ 49^ xx', whoic fine ca]i j 9 alfo / = 
A, BAC or 8x^, and ^ vB ;z xi chains above. Then, 

K «i Z. «r 1 a« s ^ ^^'^^ iqtiare chaint s 

^•ijoi acrct =3 A -^^^^ 

— AD I : 



Again, as ^£ + ' AB 
j4« ft4^ S tang. ^ ■ ^ ■ 

X 



cot. i.Z'B'^l^orcot. 
S which added to 



J3« 36* half the fum of thefc two angles, wc have 118° 41' the 
2»ADB\ and this taken from i8o«, there remains i]^' for 
the Z.ADC, Then, as s. Z i^X)^ : s. Z ^^i^ : : B : BD 
=: I%^p6^ ; the a-jds of which is D C rz 8*^45. Hence ^AD 
X i>C,X ADC ac: 4x*tf48 chains 41648 acres for the 
oOmt ^pan ^CJ). iiadj |aftly> as s. Z Cifi> : i. Z ^ s €1> 

Having drawn the given fide AB^ and the lines AD^ AG 
making the given angks BAD^ 
DACi in 3 A piodiucd ta£« 
AE CO is the given ratio 
of CD to P3« that is, of y 
to 3 *, draw E C parallel to ADi 
lafUy draw CB, and it ii done. 

For, by fim. A»» A3 i AE 
tiBD iDCU ^ Is £ \ 




1 
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m 

■ 

Y* Qu I s T 10 N 140 Mnfajer'd Mr. LoWC tic profojw^ 

'V^xAB'zr-h, the fine of the angle A<, D =j[, its coane 
ssr, 4103 AC^a, and ^^=^ ^£ 
the radin* =1. As i : ^ : ; ^ • sa -r* 
/JDi gjkd I I a II £ I ca^ CD I hut 

#r^ + ^ + r=^t hcDCC#=:^-^,aiid 

J5D. Hence ^^-1^^ 

/ xtf s'j WUdi e<iuation reduced gives a =7/ ; and 
thence * — 55* 

For the pyramids altitude. The radius of the infcribed 
circle is 1^5*3315 inches = r. And /I c sT9JJ^ inches = 
H s pyraoud's height = £ tf. Then ^aa^^rr = £^ the 

leffer hypothcnufe, and ^aa-^rr 1 : ; : ^ . '. i 

^e fine of the greater angle of altitude. Then 7 - ^ 

: ^ = the line of the leaft angle af 




altitude; ilfn ' 1 V ^ :: i s JV^J+Trs^^* 

T/am + rr 

49 (7.-7 + 49'*'* 

the greater hypothenufe. And aa^hh -^ r- « -'5 
which gives « rs *57r» the pyramid's height. 

The height of the greateft cylinder is found = 49*8904, 
being i-sd of the pyramid's height, -the content 49'733 ^.1^ 
gallons ; the diameter of the fphere 30*5012, the contet^ 
^a'6S7 aje gallons; the difference a"9i3 gailoi^s. 
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This quefUon may^ be found in Mr. Kerrey's Algebra, 
,p. «99« We have ^ven aa ^ ae^ *®»_££J±L£Z ^ 3®» 
«and jjf + jftf'ss 40 ; which will give V40 4» — \a 

7o^tf--'4oo — g ^ reduced is 0 = a'oii> ^ = 3\5a<* 



* VII. Q£«srioir' 149 mnfmr^d fy Mr. Rich. Lovatt; 

The length 37a inches = bung diameter = 251 = 5. 
If the cafkr be th^ fa me fhape as Parfons*8, the head is the 
latusrefhtm; then ^^dd — bb i b ix b i 141*334 = the ^ead 

.Iper conic$ : finding an infiotte number of ordioates 'twj^t 
head and bung, wtil conditute the folidiiy = 5j^7So*4 wine 

' gallons^ and a mean of all thofe-ordinates will £^ve an eqiill 
cylinder— 21 7'30T2 inches* A gallon of wine weighs 8*29645 
pounds avoirdupois. Then 8*296x59780*4 = 495965*1593604, 
the whoJe weight; A gallon of fiout weighs 10*23 pounds 
avoird. x 5760 = 59040, the weight of ihe liquor in Parfons's 
caflc. Then as the lum of the weights is to the difl'erence, fo 
is the length of the balance to the difference of brachials 
47*i348 feet. From Parfons's caflc the liquor flows 128*^ 

-inches, equal bung diameter, in 34*218 thirds of time, Hei- 
delberg caflv flows 252 inches in 47*863 thirds. Then put d = 
432C00, the thirds in 2 hours, « = 34" 2 18, a — the drain of 

the bore in Parfons's cailc And then ^daa ^ 

hence « = 1*127 inch. And by the fame way the bore is 
.ibund 2*78119 inches in Heidelberg cafk. l/li* Tko. Grant 
makes the bgres 3*387 and x'3ii8 inches.. 

Tbe 



* VII. QVESTION 14a. • ' 

The dimcnfioDi of the apertuici, at deterndDed id the folutidti 
to this queftioD, may perhaps he pretty near the truth : Sut as for 
the mathematical cmaintji there does not fcem to be a po^lity 
oi' it ia the cafe. 

f a 
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• Th Ukuzz e s t I o n anfwcr'd bj John 

feanUidc. 



fittABr^c, CDzs d, BC=^ i, andCJEs* — Then 

T hen, by the queftton. j| : i :: 

V^^^ — ^^■^ + XX : 



4 ^ 

M C C ^^^^^ 

f : 1 : : Vcc^'b xx : v ■•" ■ • Therefore: 
JJd+l^h^2hxfxx ^ y££±£X ^ ^ ^ 

ibrown into fluxions^ and reduced, x == jZ's7^$» CE 

JE = 44'ioi5, and Z)£. = and the time 

ID going the vhioJe journey ^ honrs co min* feconds: 

£fich agrees ca th« idgeniODS 9rcB«i& 7i(«aicr> aiKk 
reral othcri* 

On Candlcmas-day lafl the lot q£ xa diafie^-fisUi tajlfr». 
Jft^ Mutman of XAwiihaja^.l^enu 

- m 



This problem miy be (een applied to Tarious and wy €tuioa» 
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E C L t P s s s« 



Of the Ecllpfes m 1730. 

Tn this year w'll happen five cclipfcs: three times -will the 
moon's opakc body interpofe bttween the fun and earth, aad 
' hinder his ravs from falling on the inhabitants: and twice 
v/ill the earth come between, and prevent the fuu s culij^hua- 
ing the moon* 

I. Sun ecllpfed the 7th d:iv of january, betweea 0 aud ; at 
niglit, but iiivilible to us, becauic 'tii> let.* 



1. Moon ecHpfed oa friday the ajd of jcUiuary, i di 
morning, viiibie.t ' 



Corapiited by- 

• Hy Aftronom. Caio!. Coventry 
Mr. Chattock, Londoa 

' Mr. Leadbetter, London 
Mr, J. Darley, Nottingham 
■MrJ.Bulman, Lewifham in Kent 
Mr* Wm. Brow n Bridgciiorth 
Mr. Williams, Middicton Story 
Mr. ChniL Fairchild, Sp dding 
Mr. J. NeWtQn, ^l^tOQ Moberry 



Begin 


Midd. 


h. m. 




Ill 7 


(IT c 


z a 9 


5 4 ' 


i 37 


J 33 


I 2 


3 56 


3 13 


4 6 


3 3 


3 5<5 


4 31 


.? 441 


3 4 


4 A 





End 



Dur. Dig. 



IIII53 I 46a 39 



4 
4 

4 
4 

4 

4 



502 244 24 
301 J2 

5C I 48 



59^1^ 46 



s 5^ 
» 45 

» 39 

5c r 47 i 38 
S\ i 2j|4 40 

5^ I 54,3 - 



3* Sua 



• This I (I Eclipfc WW obfcrvcd m^Farag:^a^ South America ^ by 
F» Bon* JSuarcz, ihui : . 

' TnietiDie. • ^ 

h* m. fl. ' 
B9|iiioiBg » 5« 30 />. «t«ruf: ' 
8 digits at 4 7 3) 
odig;:3o^<^ 4 .SO o- 

end was not obienred bccauft of clouds ; it Tcemt to baTe< 
Wm UAh^':iiflBUs At. about ^k-' ^ difc of thcfw W2s 
i<r«a cfettie^ The greateft obicuxatum ftems lo have beai.4 \ digits* 

f This id Eciiplc wa* obfcrvcd ai UjhQ"^ by /*, J. Jj7/>/, 

F f 3 . ^ " Taii>, 
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S30 



Ladies* DiARifis. ^Biighton']- 1730. 



3. Sun cclipfed on faturday july the 41)1, at 3 quarter? 
after 3 in the morning. The Vawiv part of which, if the ajr 
proTes favourable, will be viitbk*' It rifes eciipfed, near 
$ digits, at 3 hours 36 quo.* 



Oonqyotcdby 

Aflrononi. Carolina. Coventry 
Mr.Chattock (by Sci-Sict.) Cov. 
Mr. Leadbetter, London 

C London 
Mr* Jof* Smithy < Conftantinoplc 

C Macao injapar 
Mr.CFairchlld, Spalding 
Mr. J. New too, MeltonMoberr^ 
Mr* J« Bulm&ii» LewiihaaB, 



n 



Mi4d. 



36 
3^ 



3 
3 



25 
26 



oftrbefQrife 4 30 



1 
% 



14 



5 
2 

3 
3 
3 



End 



Dur.iDig. 



1V3*I 

4 17 
4 18 



9|6 
50j4 

34 4 



ur.i 

40 
41 
41 



id 
10 

22 



X 5^ 
9* 42 
t 42 



5 49 

6 5 
6 7 

4 3<^ 
f I o 
I X o 



4 5# 



Hie fourth of the inoon» july igth, at 4 aftefik ia^tfiUe*)*- 

Thc fifth of the fun, deceniber 28, at 10 in the mornings 
lavifiblci becaufe of the moon's great patailel o£ latitude. 

Nenv 



Temp. Vcr. p. pacrid. 

13 2f 
I J 49 

i 
4 
4 



«4 
t4 
1# 



o Incipit peittttbfa ftniibtSf^ 

O Fit fpiffiflitta. 

41 Iliibiiitur de cdtpGs fnitiob 
1% Nunc cet to indpere videtur* 

O Finis ecHpfis. 

Duratio cclipfis 4h. spin. %9s. 
Medhim cclipiit 15 h. 4 m. 16 %. 
i^oandtat, di^» | oua. no, ad Uoretm 



♦ This 3d Eclipfc was ebfervcd 

X. At Wirtmhurg by Mr. J. F. fVeidler. 
Di^ 4 ^ 4h. 50 m. i^s. Tesnp. vcr. ante meiid* 
kifui — 5 X| 30 

%m Az PsSm hf Mr* J. MhMi, 

Dig. 4 a itf h* 4ddi. 12 1* Tcmpy m* 
19 4 $ 



3. At Pckin^^ by K /^«<3/. J^^^/rr and Aadrevf ^nty^a (he end was 
obiorved at xh. irsi* 

I This 4th EcUpfe wat obfenred thus : 

Bc^in. ITnd 
At C3if«mt9 la K'tfni^* bj P. Ttc S^tnmM tolu Sin. tab. 49a, 
GrfiNiiiAfM by P. FWom*. ZiMir ^ p 4f tt 50 
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r,- Question i+j, 3/ Mr-Tho. Batttribye. 

There is a right-lined triangle, In which a circle is in- 
fcribed ; and in the corners of the triangle are placed three 
little circles, To drawn as to touch the adjacent fides of the 
triangle, and the greater circle, whofe diameters are 484, 
A4I, and 400. It is required to find the.fides-o£ the tdanglew 
aad the diameter o£ the greater drd^} V*^^- 

A' painter of fkiir, and rmichfiUiic.in.the town, 
Had procured himfelf worlcfbr more haods tham hit omk 
Hie employ 'dan ailiftant, to help him in p^rt; 
A proficient in every branchiof his- art. 
G*er a glafa of good wine upon terms they debate, ' 
Snd the bottle was draixi'd -while they flate and uoilate; 
For as plenty of BacchusVenlivening juice, 
Does mo(i commonly projc<5ts and whimfies produce • 
So when that their fpints grew warm with the liquor, * 
Frefh maggots were llarted, and fancies flow'd quicker. 
They were long in contriving what both (ides cou'd pleafci 
And at length the propolals agreed on were thefe : 

Fot a Angle yctri ftrvice the man (hou'd be ty'd; 
And for every day that he fiiJI was employ'd, 
'Seven (hillings per day fliou*d his waces bt paid ; • 
But for all fuch as thofe i^hen he rdted or ^ay'd. 
He (hou'd forfeit three (hillings : The year was compleat. 
Neither mafter nor man was in each other's debt. 
Wow, what time he negle(5led, fair artifts, is fought, ^ 
And bow i^itith for bis matter io painting he wrought? 

- 

III. Question 145, Mr. RoU Fearnfide, 

Two (hips j4 and B, weft and eafl from each other. 
Were bound to a port that they couM not difcover; 
Todowhich the (hip yt/ takes her way as below*, {*z4ifUagn 
Betwixt north and eaft, but what point do not know, 
TUl Ihe found the port north (for diflindlion call /)) 
Of herfelf and the place where fhe left the fliip B ; 
Which foon*:|s cfpv'd, the (hip B anchor weighed, 
, A«t failed doe tMft as is here difplay'd^ (xr8 leagueu 

But 
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But li' fpairing to fee the port Z>, furls iicr fails. 
As oilKT Ihips life to do whcimoughi ar^ib; 
While -yplou^stbic ocean bytu6wly along, 
But by ^om^ chance or other the fpace was unknown, 
Tho' l>cr couTfc. or the point of the compafs the lame 
That (he (kil'd from the very lirft place* that ihe camc : 
Till by obfervation DB^ -^z before, . . 
The contrary points of the compals tney bore 
Of Slip A ^'^^ leagues from the fhOtO 

And fiioce 1 have found that the Ipace in the fea 
Whence A firlt fcifail, and the anch'nng of B 
'(If D be made center) includes a fourth part 
Of the mariners compafs ; or if with lefs art. 
To thofe who nfVr iail'd, I Ihou'd better explain i 
The dlftance, a ri^ht angle juft doih contain*^ 
Now ladies, the diiiancc betwixt the port-i?. 
And where .-/did firft fail from, as alfo of B ; 
And likowife the courfe of fhip ."I let be known? 
And augjit in the Indies pi^iy claim as your own. 

IV. Qui sTioM 146, If Mr* Tho. GranV. 

Ye learned fair, to whofc all -piercing minds 
Abftrufcll ihiiigs are known: l>e pleased to (how ? 
A gen'ral method, that with equal eafo 
May the equation ♦ under-written iblve, . 
Or ioy other of the fame degree. 

♦ lf« c= iz J4i6789v' 

V. QoBtTtOM i47r h Mr. Tlxo. WtUiaoia^. 

In thirty-one, the ninth of june,.. 
t Happens a fiVialf eclipfe o'lh' moon; , 
Which to define I don't intend. 
When 'twill he«n, middle, or end^ 
Etcsmrr: btnletTe'fuchjnattera^^ 
To hoghen mo^hen calculators ; ' 
And only here m ihort to tell you. 
What I have done, .and youVe to do tr. 
For having; drawn asihou^'d be doiie» 
The mundane fhadow, ^nd the inoon^ . 
When Ihe is moft immers'd thereto, 
' As likewife when it dees begin ; 

And finding thefe three v/ou*d explatO ^ 

The maucj: that X thoun^ to gain; , 

Jjoia*4 
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I join'd their centefs with lines thlt 

M^e a r€<5taDgle triangulate,. 

Whofe bafe and perpendicular, 

Three minutes made above fourfcorC-jj, ' ' 

Likewift hypothenufe and bafe 

Sixteen above fivcicore t'nn ace. 

Hence, you're to (hew each fepVatc fide^. 
How much the terrene (hadow's wide;^ 
Bow much the moonV dianinetifr'» . 
And how much dark. oFherll appeaa.f^- 
But one thing more I muft dUclole» 
Led you (hou'd miis, that tt» if foiuifc 



Vt. (^tuErrian t^9,,b)i Mr. Tho», Sparrow* 

Gome, Athens fons, 'ftiew mc. how to fiad the place wberoi, 
(Betu ixr liere and the moon^ that An unadlive fphcxet, 
Depriv d of atfmotiow ihdW ia cquilibio depend^ 
By ihoTe two globes attra^ion, and neither defcendi^ 

And give an example (if you think u fit) 
Wheivthe.mooii is the iieartit the orb wiii adoiit. 

Affift, ye mufes nine, grant fne your aid. 

To fpeak in verfe, for truly I'm afraid • 
My tongue wants eloquence for to declare 
How much of praife is due unto the fair. 

If the. i'uiv's ah nude be thirty-three. 
On June the third, and the hour angle be. 
Equal co-latiiude ; from whence I pray, 
Givo me a.theoreci^ widi the hour o*tli* day* 



There isot nitaAw in. fomof a pftrftbolk*.the abfbifTa of 
which'i9 equal to 40 abaina, and the Sjreateu ordinate (^hat 
"which bounds the mesulow) is 7» chauMt from whence the 
Iktus r^duoi will be found 3»'4 chains* It is required to in- 

fcribe fnch a parallelogram in this parabola^ as that its area 
may be greater than the area of anv other parallelogram that 
can poflibiy be infcribed in the laid parab^ia^ and lo give 
the aoaiyticai iBveftigatioa o£ the iame^ 




IX. Quis- 
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IX. QussTiON 151, by- Mr, Ciir. Mafoa. 

In a fair vale wKere fruitful fields apfiear, 
, And Flora*s beauties flourifh round the year- 
There dwells, and long has dv/elr, an aged nrCf* 
Where the fame race fix ccnt'rics did expire. 
There his own hind with his own cattle tills; 
No weight of wealth, nor poverty he feels ; 
The wifeman's wifli he makes his highell aim;; 
A frugal plenty ftill fupplies the fame. 
His youthful- years in ufcful arts did fpend,- 
T* improve his jadgDienl, and inftrurf his fiiead;^ 
That his gen'rationr might him iifcful find. 
And live to die, as the great God defign*d. 
Eeclufe &om<&aUs«.ffom nMf^uecades, and^ourf^, 
wttre tice triumphant; with f^hr tools' refort; 
, De&is'd the town« where fops and ouUies roaiii», - 
^ • • Ana wit h his cHbice fedateiy flaM*at home* . . 
How with delight as hoary years arrive^. 
He fees his fons with emulaiion ftrive > 
Who fhaU his morale neareft imkate, ^ * 
Whilfl he with problems them dbes uimulate, 
And they with expectation for his praifes wait* 
lie well obferves, and warily dne? praife, 
_ Jg^ft he fhoi^'d ffrife, not emuUtion raifei- 

With winninc^ ways he cahnly does correfl,. 
Left tfrfo' reproof his-coiHicil ^iiey reject: 
As thus the fire, •* My fons, I yx^u adyUf^4 - 

* Fair virtue chufe, deluding vice defpife; * ' 

* Let the great God with rev'rence be ador'd,.. 
' Bo art your Iport, and hve in .one accocd* 

* To what each genius by ncituFe nvade, 

* fie that his art, his cajiing,i or his trade ; 

* And then. with patience, prudently purfi»e,* 

* Few years will gain what ages never knew. 

* And now, fair youths» with vigour make't appear*. 

* Whieh of yotir brows 4he pap«r crown ftiaB wear^: 

* Refolve this * quere, which 1 here propoie; 
' Your pious isotherms and my agei^SkOwi. 
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Nd.;9^ K E W <2JI S 8 T Z O N 8. 395 ' 

Tie Tkizm QvtsT I ovLm . . 

Laft Candlemas-eve, theeclipfe of the moon 
Made iier talk'd of much more thap wou'd elfe have beea 
Her vulgar admirers all giiefs'd at her nature ; (doQe4 
By which it appeared, they knew nought of the matter : 
Some computed her age, out at four weeks juft, 
When a new one was made, 'caufe the old one was loil: 
' Others thought this accftly, and waftablc.trade ; 
And urg'd that new ftars from the old ones WTre made; 
But this was retorted with fquibs, and with jeers^ 
Can dotted old moons make fliining new ftars? 
So whatever one faid was oppos'd by another, 
Which was likely to make a moft damnable pother: 
When a glover ftarts up, and thus fpoke t'her honour, 
And alter this fert, he commenteit t^n her. 

Good neighbours, the moon is a world I dare Cwe9^r$ 
And let any prefome to deny't if they dare : 
The great bifhop'Wilkins hath provxl what I faid • 
f7ay» rd fetch <you his book, it I thought ydxi cou^dread*: 
Then Qeafc: your dull wbimltes, and ftudy with me» 
tHow to fettle a trade betwixt they and we : * . ' 
Shou'd we lofe Gibraltar and the port of Mahone» 
pray judge the advantage of a trade to the moon. 
The noife was fir eight.hufli'd ! a deep filence began! 
For all gazing ftood, and admired the man : 
Svtch heads being at work, we need not to fear. 
But we (hall loon have (hips failing up in the air ; 
And the way, without doubt, molt eafy be made ; 
And the . world of the moon, Great Britain's chief trade. 

•But fome few things 1 cou'd wifh, were put in good lights 
For informing our fadtors and merchants aright; 
Which far harder may prove than their tare and^tlieir tret^ 
And if ignorant on't, they nothing may get ; 
9ttt their profit and iofs, and terms us d m hooks, 
^When fcrew'd intO:metre, hot aukwaidly looks : 
fSo for want of fit words for to gingle.and chime, 
jl'Il quere tn profe, and ceaft my dnll rhyme. 

Suppoie at the time above J, and C make a ftock of 
•A 1650 nuiidred weight, and h*s fold at the moon for %$$6t9$ A 
^s* 7 ^ j-, being fold at a hundred times more per ton than 
It coft; and fupnofe the price of y/*s flock in pounds be the 
fquare root of the ftock of B; and the ftock or A and B, the 
fquane-foot of the ftock of €• Quere each man's ftock and 
gain, and tHesWeight of the goods at the moon; and becaufe 
if the fame goods, at the fame price, had been fold at the 
globe of Jupiter, the amount had been 910E944I. Quere the 
we^t at his body alio i ^ejicm-- 
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I. Question 143 aifnoe^'d^ Mr. Rich. L«D«U 

Per 47 Kucl. I, we have 
9ta a d d '{^ 
•4- %aadd — it^add 
TsJiD\ and A .i^^ss 

Again ao'^dd : a^// : : 

— ad 

Hence -^i^i— 4- 




aa^dd aa^nn 



A BO %a*i^9«^dn ^ 'h%a^n'^ta^nd* 

Or xTr^ ssi -i ■ ■ ■ ■ 1 > j; — — 

«df — ddXa4i — a» ^ 

Suppofe {'^^li^'i^^r^d^^. 

And P^^, ==: , , i 

aa — nn X aa-^hb 

BP + P^^^S^B'-tPB ^^ EP-hP^+^B-^zP^ 
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But aa'^nn X x it ma^nm z^f-Zll^ss s. ^EGDx 

. Ma -f rzn • 

and, by that curious theorem 31 in Spherical Triangles 
explained by Ozanam^ toL IL p* 14%) which holds good in 

all triangles, we ^ave ^ — f ^ ^1 

t X :: 44fi» s : ' - 

Hence — A^^dh — aack-^ aamp*^ taanndh =5 
4if*^i& — Sub, i ^ ek-^mp^ Znndi, / di 

Hien = ^ + V J— ^ + = 66x =s 

And the lines are ftir^r = ijsSy PM s S40}*ljj 
cs ttx«^'4H, Pj^s a304Y«. 

• H. QuEstiOM 144 anfwer'd fy Mr. Geo . AaderfcMi,' 

Lc^ J = 365 =: the number of days in a year, a = the 
number of days wrought; then ^ ^ the number of 
days played ; therefore 7^ = 3^ — 3^ P^r queftion. Whence 
rf^irill be found s 109*5 days wrought j and ijj ,5 =s the 
days playM. 

III. Question 145 anjwr'd Mr, Geo. Aaderfoil. 

Put^<j = ^, BC^b, ^ndDJzid. Draw m£ paraiiei 
to JB, and call it x. 

?er iimilar x i d :z i t ^ss 

/•n' J . hd bdd 
CD9 and X : 1/1: — : — 



XX 



The«iby47E..V^^f^^ 
= AD. 




Alfo 



• II. S S T I O H 144. 
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9|t ftAPI^Is* DlAHMt* [Be^ki^'i tnt* 



AB9 A per teOar ^» 



a it X 



= AD. 

Which being made equal to the above value of it, aod (he 
equation reduced, wc have 

4349 03i>f* — 64906*085 + lS0l6a9j;94i649** =5 
• t50l3l799*i47o8, &• 

*^Mdch folved, is X =r 4 leagues. 

llierefore y^O =12 le*g» ss dlQ. fhip /f from J3, 
^ - ' BD - 9'6 dift. ihip from D, 

== 30** a8' ia" the courie of ihip 

^he preifokr of the quefHon, Mr. FearriCde^ ^yes the 
courfe the Ihip took N.E. by-N. i 35* 39"^- but the anfwer 
^bovc4i£Et^ ea;a^y with hun as to ^he fcheme jkSkd metho<L 




* IIL QjDEfTlON 145. ^ 

^Tt r Ttif^ th4* qudVioit and^its folution pl;^in, iMrray be rr» 
' iRarkcd that, In the triangle ADC, right-angled at D, having 
drawn A E and the pcrpendiciiit^r DB, there arc gi%Tn Aa=:^^ 
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There-is given s zts4j6f Quere 1 

tet If be dhva^d near tha roo^E y> x=: their differen^ej^ ^ndr 
Ar^ the hyperbolic logarithm of n : Then « dczss x»;ancf 

sfc ~,&c.tbisTnidtipliedbyj*sfc«»mW«dfcs»«te 

4- ~ =p rr +-:!^ =P ^ thie hypttbsi: 

Put /=! + //?, the difFcreace l>nweeii and /t /« j 
Acn =t 2:^^^^, «faici» 

by invei tiag the feries becomes z = jii/cp ^^^^1 



Ice* this wrought in numbers ^es x s8*64o®i^S^ 



H.'B. The above method* wiO fiod'x to any degree of 
cnracy by only^kJoming n near]y=tox« andeven widibut^ 
^at if the logarithm ofi, and jr jk made to a iiificieoi; 
mimber.i)f pl^cea.^ 



♦ IV. QW'is.noir 146. - , 

Though the above be a very complete and maftcrty fofntton, thi 
metl^ud ot txial-aad-cifoi would fQQoer ajppwxioiatie xo U)# 
Iterout*. 
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* V. Quit TioK 147 anjwr'd Mr. W. Grimiaet. 

Let a— AC the bafe, ^= the fum of the bafe 

•nd ptrpcndicular, c = AC B C the 
lum of the baic aoti hypothenufe: TIkh 
^ — a — ihe pcrpenjicu!:ir ; nn d, ptr 

47 Eucl. I, /aa — a^^-t-^6s Cj5 

li y pot he n u fe. T herefore 
V^i ^ ^ — %ba b b + « ^ f : which 
equation folved, wlJl be found = 
.!4'49^j tlic bafe, and perpendicular =: 
a8'ioi5» to which add 4 gives the rapon^t 
diameter 32'5015 ; and if from the 
hypothenufe = 6i'5oi5, be fubtr^cUd 
the moon's femidiameter, it leaves CD 

45 250^ = femidiameter of the earth's fhadow; alfo from 
trt nypothcnufe ffxhmA the bafe, remains the opaauc part 
«fth»iQOo*s;;7*coa|LS a digits x^' 7", 




VI. Q£[ss< 



* V Qui tTioM 147, 

This qi'cftmn is the fame as, Tn g right-engleS Iriattghy bgvtnf 
^ivat ibi two Jumf of the bafe and hyf^thenufe, and baft aid fUr^iMdt* 

atdur I dtitrmme tb€ irian^U* 01' which this is the 

' The dlflVrfnce between the two given Aims will evidently be 
equal to the difference between the hypotheaufc ard the pcipcndi- 
cuiar : TiOce EA equal to this difference, and £AC zz a mcaxr 
proportioiul between %K4 and the greater of the above two fiiau f 
and AC will be the baie of the triaarie. Then the hypotheaoi* 
perpendicular aie eafily foun^ by fubtra^ooi. 

Dtmottjiration. 

Since C£» = CA^fAKS* = CA^ zCA AK + AZ^ 

by £ud. II. 4, ; 
And AB zz CB^BAilf the coiillnidiaii» 
AUo AE* ss CB^^tCBXBA-^BA^ by End. IT. 7* 
Ve ham C£» = CA* zCA yc CB-^tCA XAB + CB^ 

— iCB BA Jr BA^i . 
Arrnm = CA^ ^ B A^ bv Fuel. I. 47, 

.Ihcicforc C£» = i££l±if ^ X CA-^xCB y , BA^iCA X AM 

^Cii ^ i1 X xCB — ^BA (by Etich IK *.) 
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* YI. Qu£STjo« an^r'd bj iJ/r. Joim f cacafid^ 

Two liodies g^aTiUttng tovarda t»ch other, the diftancts 
of the common center of attra^ion, are direfily as the quaii« 
matter in the bodies : Whence- the quanut^ of mfttter 
jiiCthc earth being, acoDtdsng to Sir Ifaac Newton, to that of 
the moon, as 39*778 to x. And the mean diftance of the 
farth and moon s XS7XOXS757 En^iiih feet, the difiaoce ttr 
quired from the earth miles, and fiom the mooa 

miles. 

The moon is at her nearcft difTance from tbc rarth, when 
fh'j tranljts her perigjeon at the moment of her being in op- 
poiuion to tlie fun ; and the earth in apheiiuoi; whickhap* 
pens very nearly, (viz.) ^ da. h. ' * 

The moon in perig. 1730, junc 18 19 36 31 
Full moon — — — ^8 ai 3 31' 
Earth in aphclium — .— 18 23 51 o 
' Mr. W. Grimmct, who has anfwer'd this quelHon, obferves 
that there mav be different aniwcrs to the qiieftion, accord- 
ing to the iiiidiors made ufe of for the diiLAact.s auu magm- 
tuaes* Some few of the aofwers follow: 

Fromearih. From moon. » Eng. miles. 

VLxmGrimmeti 5104395 7669 Mr. 6^r^/// 1090685659 aud 
lAx^Bulman 202143 4^66 274 1494^) Paris feet. 
lib. Mawlfi»9fttb 4955 

VH. QuEs- 



* VI. £ S T I 0 N 1 48 , 

The above aiifwecs to this <iueflion are all wrong. For, the gra- 
vitation towards any body being as its quantity of matter dirt, ctly / 
and Iqa^re of its diftancc invtrliy; if e to m deaote the pr^jpgrtioa 
of the qiiantity oi matter in the canii to that iu the moon, d the 
diflance of their centers, and x and z the rcfpCf^ve diilaiic^s, m 
their ecntcfi, of a body placed h tv m tf Kk thcsa^ ibsB the gravitai^a 

towards the earth will b<«a» , aod^ toimscU.4he moon as — » 

that die bodf lie at. reft beiwm theaibea, or graidtitc equally 

towards thcm^ we muft auke ^ ^> and i^cnce : 

t: M I zi that is, the diftancis from them nmtk be -as the lOots of. 
the maile$, which in the prefent cafe are««asly as #4 to- 1. 

4^€ 
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j4* Ladies' DiAnifis. \^Bcigi/oM2 j^^j, 

* Vn. QuitTiON 149 anfwerd hy Capt. Win. Scarth. 
The iadtadc a6* jj' tiie hmx 4 b. 13' 

f VIII. Question 150 anfiiucr'dbj Mr. Geo. Andcrfon.. 
tttoooks, I : d'¥x .tp 

dd 5fX 



7 



%ddx^tx^ 



1/— X : 
15 £ucLx» 

s= area of the parallel. 

1 1lls in fluxions, 

7 

Hence x =r v'i = «c)'7846, ind , j^. 




IX. QuEs*> 



* VU, B s T 1 o H 149. 

Here m j^ven 20 theco^ldtude =59* (6t tbe^HericiLoi^ 
a^sle in page %%^) FQ the co<4kdiiiatioa ss ^ ^ aa4 ZPzs, 
• die ingle P. 

Put = s alftnide !^ cof. 5^0, 

J r= &. dccliuation := cof. jP0^ 

c — its cuf. rr s. P0I 
and z = cof. P2 or ^ P. 



Tbcn, per 4teki 

^ Hence rrr* — r rz? ddzi — xadz S ibe lOOi of 

irhkh e^ttftMi will anfwec tbc qucftioiu 

f VIII. QjJ E s T I o N 150. 

If to thr pomt i there hr drnwii a tangent mectmg the abfc^a 
ard ordinate, produced, iu P and i^: Then, in all curves that afC 
concave towards their axes, it is zr SD, and therefore D£ tr 
£P hy fimilar triaiigks ; but, by the nature of the parabola, AE 

is r: f KP; therefore A E = \E D or ^ ^ A D; and confcquentijr 

the height of the parallelogram ED z^*A D. Alfo, fince the ordi- 
natc$ of a parabola arc a( the fquare rocts of their ahfcifTa?, and 
Uic abi£iila& being as 3 to i, therefbte the ordin^icci are to x«. 

So that AD : AE t: ^ I If 
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* IX. Qv£tTiON 151 ^u/wrV, 

J* _ 

This quefHon may admit of fdme diBFerences id the anfwcr 
as the proportioii& v&ry in authofs* \ (hall therefore £rft 
give you the propofer Mr* 7%0. Pointm^t anfurer. 

The diiftance of the earth and Q 800x5040 miiei • 

Brom the editer of @ to ^ ^6350 

From center 0 to D farface 80^13x390 

The weight of a hody at the 0 aad as i to »*fi6; 
the force of the 0 at P — •000^84 : = •515716 x 
42650 = 11680*96 the weight at the D ; by which the 
prime coft is a/, per hundred: for "515716X100X 42650 S 
Ii68c96'74'* 2?56i93'48 (-z. Let 2^ =: J^'scafh, 4/7^7 irj^'s, 
and 16 tf'^ 4- tftf — ^^'s ftock. Therefore 16.7* 

4-5/7^4-^1 = furau A'=-(y price iz lib. B i^o^ C 2250, 
and total itock = 22656. The total gain 2290893, of which 
Jl's gain = 606*8592 lib* = 14564*6208, 6''s = 22737221 
the weight at the esrth and JupHter as i to 2*0108. So the 
weight will be 4554461 — 2033 tun 4 cwt. 94 lb. Mr. Grim' 
mctf Mr. Stdd^ttojfi^ Mr. Bulbnan, Mr. Fearnfidcy Mr. 
PilgriyNy and fonie others, make the weight at the moon 567 
tunsi at Jupiter 2210 tuns. Mr. Richards^ Mr» Fatrcbild. 

Mr. 



♦ IX QjJ £ s T I o N 151. 

Of the two given cijuanans J*"^* ^i^i IZ » the lattet 
bein|( multi|ilied by and the Umex taken fcom the produA^ thcg e 

remains tf*a* — «<J sr ctf — ^; hence = ; 

ihit tidiig Aibftituted m one of the original equations, there wilt 
iffult an cquatiaa with only one letter ia it, and which ttotm k 
aoiay be fouod 

Otbemmfem 

Take two near vilues of j and as %$ and 80, and call the 
differenccf x and z \ then a = 85 + x, and f = 80 — z : Aib- 
lliniie thefe in the two original equations, negleaing all the terme 
which fife 10 above two dimenfiont, and there wilmalt two qu»> 
d«Mk eyoatiaasf fiua which « aod z inay he fevad* 
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f44 Ladies' DiAKiMu IM^itpnJ iff)* 

Mr. Maltf Mr. L^we, Mr, Muffin, Mr. Grant, and ibipe 
others, sSd ton at and 15071^ at ''Jupiter^ feveral of 
whom haTe wrought this queftmn ver/ carioafly, and io 
an algebraic method* but my room will not permit ioferting. 
them. 

The pizc of so diaries feltio the lot of Mr. J. Pi/^rimi, 

Of tb€ Eclip/ei. m 1731,., 

Tq the inhabitantt of drift temovoiia globe this year AvilY- 
happen four eclipfes : Twice will die 1110011'$ opake oody in- 
terpofe between the fim and us, and liiiider part of las ray» ^ 
falUng on the earth: And twice will the eanh cmne hxweea 
and hinder the -fim's giving, the moo«.licr "" 



' 4t.. Moon eclipied on Wedhefishiy.the vfh of jime» at a qoar- 
ters paffc i ia the momi&g» about axligtts north*. > 

Dig. 



Computed by^ 

Adronom. Catol. Covciptry 

Mr. Chattock, London — 

-Mr. Leadbettea», London — 

Mt^Taroer — 

Mr. Pilgrim — .7* — 
.-Mr. Wm. Brown, Bridgenonh 

Mr.J.Bulman, LewiihaminKem 
-Mr.'J«'Fwnride — — — 
Mr. Oats, Falmomh — 
Mr.J.Newton».MeitonMoberry 

%, Sun ecl'pfed the of june, at i min. paft 6 in the < 
morning, but inviliblc, br.caufe the moon having fouth la- 
titude, her parallax d^.eiics hcc too much in our northeroi, 
Jauitude. 

J. Moon ecHpfed the id of December, at 36 min. part 

in the moaning, cu^d confequently inTiiible to ut« 
' • J 

4. Suneclipfed the X7th #f D^cembeo .at^^fjaiiUSaitisa.^ 
at nighty, and therefore intifible to tts*. 
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No«ftS. ^ New Q^ub$Tioii$. 345 

« 

New ^Jiims. 

1. QuB«TioM 151, hy Mr.Tho.W\\&9m^ 

Far in the well, I know not where. 
But iome\^here on this earthly ipheie« 
A lofty pillar ftands ereded, 
From the top of which a bail projeded^ 
AVith a diredlion thirty-on^ 
Degrees above the horizon, ' 
Did, in nine feconds ten thirds fpace, 
fall jiifi: two thoul^nd feei from its bafc* ^* 

Artills, this pillar s height explain 
Above the horizimtal plaiiu 

IL QuBSTioN 152, hj Mr. Geo. Anderfon. 

Vit* Euclid Speiddl* in his Gkometrioal £xtr&aiosis» p. 5o» 
lays. If upon C, one end of the bafe CJ^ of the tmngU 

ABC^ you raife a perpendicular CDy equal to the perpen* 
dicttlar^P, let fall from RtoCJ^ and join DJ% that the 
right, line C£ bife<5ling the angle yJCD, being produced, 
(hall cut Dy^ in fuch. a point F through whicli* if the right 
line GH be drawn parallel to the bafe CJ, the part GH 
intercepted between thfi two fides BC and BJ^ ihaii be the 
£de of the fquare made in the aforefaid triangle. 

(^cre. The geometrical demonftration? 

III. QuisTioN 154, fy 7>fr. John Turner* 

To Newton's genius, and immonal name, " 
And thole whofe works tn the records of fame 
Like his will ever (land, what praife we owe; 
Since 'tis from their difcoveries we know 
The various changes of the wand'rin^^ moon, 
And whence proceed th' eclipfes of the iun ; 
What force the planets in their orbs retain. 
Which move lo fwiftly thro' th' etheriai plain; 
What makes the Tea retreat, and what advance^ 
Varieties too regular for chauee ; 
How vapours hanging on the lofty hills. 
In l^reezes figh, or weep in warbhng rills ; 
Whence infant winds their tender pinions try. 
And tornado's blufter in the 0<y, 
With fome rais'd higher £r{t in &cret ftreams. 
Owe the refle^ed points of bounding beams ; 
^ - Dthew, 
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JM LaomV DiARitt. Z^^i^o^l Z7jr* 

OThers, whofc parts a flight contexture (how. 

Sink hov'iing thro* the air in fleecy fnow; 

And others Uid in trains, th.tt kindled fly,. 

in iiai nilefs fire by nighr, iibout the (ky. 

May we their bright examples emulate, 

Ana mathcmaiic knowledge propa^aic 

To anfwer which intent, ye ions otart, 

Refolf e the quelbons which I here impsati 
Let a ilonc be whirl'd round in a iling».-whofc length \% 
eaual to 33 inches, performing each revolution in the time 
et two- thirds of one feoMicL Re<|iured ite rmtio of the cea* 
trifugal force to the woght of thefloae^ That is* the ratia- 
of the tenfiott of the itmm whirled fouod ia thift maimer, tO' 
the tesfioo arifvif from Che force of the faoK weiglhft haagt- 
log freely, and Vathont laotiQiij 

lY. Qua^TiaN 155, the James, 

' Suppofe the earth's radius =: 6982000 yards, and that 
ftere is a mountain upon its fupcriicies of fudi an height,, 
that a dbdt wheiwon the eaith'» (brfiice, fliall pmm out 
equal' time; b«vwheii carried to- the top of the rooimtaio,. 
fliall he fo retarded as to err a mmtes erery day. *Tls^re— 
f uired to give tiut moimiatik!s eleratiom. 

•V. C^utsTioii 156, 4/ Wllliaai Grimell. 

Required the greateft parallelogram that can be infcribed. 
in an cllipfis, whofe tranfverfe is 10, and conjugate 9 i And' 
fiippofing the ellipfis. to revolve upon its tranfrciiel axis.. 
Required alfo the gjreateft cylinder that can be iDfoibed in 
tlie fpheroid that*s gcneratcd^Y '1*^ revolving ellip(is2 And' 
to (he V the analytical inveftigation of the fame i 

VI. QUESTION 157, Air, Clirift. Hale. 

Unto a pleafant bovver I took my way, ^ 
One evening late, it was the ninth of May; 
Viewing the heav'rn, the works of inighty Jove, 
Each giitt'ring itar, in order a» they move : 
When one amongft the reft^ I did eipy ; 
Its rays of light came pointing to my eye. 
Its name and latitude I fain would know; 
From what is given here below. 
The latitude of the place 29° 22' . The altitude is egnal t^- 
the hour from soon, and equal to the azimuth. 

YU. (iui.8. 

Digitized by 



Ho. al. New Qji £ s t z o m s« 

ITII. QuESTioii 158 fy Mr. Jolm WwnSdt, 

A^den 'lin on £bor*s fertile plains. 
Where with magnificence lair Flora reigns ! 
She decks the fiowers with mon: aufpiczons hue« 
The rofe yermilion, violet with blue. 
Three lofty walls fur round the beauteous place^ 
A curious ftatue each of which does grace: 
JEre<5l they ftand, and view th* adjacent pllm> 
Admir'd and feen by every neighboring nurain, 
tBacchus on this, oa iIku Apollo ftnnds ; ' ' ^ 
.Hei mes (the meflenger of Jove's commands) 
Upon tioe third is plac*d, whole length, in feet^ 
.Is known three hundred fixty-tiiree compieat. 
With artful fancy, w Jks are form*d therein. 
And various windmgs beautify the fcene. 
•'Three walks from the three effigies are made. 
Where ftately cedars yield a pleafant fhade; • 
The zephyrs revel in the fportive boughs, 
:And kindly Sol% meridian neat fnbdues. 

The walk from Hermes was to Bacchus known, 
In feet and parts, as in the margin's ihewn : (a 16*4674 
And from ApoUo to the other two 
Jh alfo given, as may be feen below« 
Obferve the walk between the unknown wdls 
, At angles ri^t« to one exadly falb, 55? 
Which wall fubtends an angle given, • from whence 
The garden's area, and the walks true lengths. 
Ladies, to whom our annual praife is due, 
' Vouchfafe to xcll ^ For nothing's hid from ydiu 

< VIII. Qvft » X o N 1^9. fyfif Jkmt. 

. ^What time of the day is the hotteft at Yorlt on the StWf 
^|nne, fuppofing it to be as the tine of the fun's attitude, and 
. Ilie tiflteLof his conti nu ance ^ve the horizon i 

Tlx. Question, lio, ty Mr. Chr. Mafon^ 

• .In verdant meads, where 1 hf> fpring furvey'd,« 
. • "The flowing ftreams did o'er the banks invade. 
And forc'd me thisnce new methods to contriver 
*> ooMfaidsfly:, when fceming dangers drive. 

IvieW'd. 
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94i L AD I BS* X> I A R I E f « iBeigiiott] tfii^ 

I Tiev'd fome marks where on dry groutid I ftoodf 
And then defpis'd the proud Uifulting flood. 
From north to fouth I d chains jud twenty-threet 
. Then well two marks I in one line did fee. 
Unto the firft I could no meafure take ; 
But 'tween the two I 40 chains did make. 
Then to my northern ftation I apply'd, 
Where the two weftern marks I plain defcry'd: 
Thrice ten degrees the angle made from thence. 
By wliich you now mav tind this confequence 2 
And in your next the dillances deiine, 
From thofe two marks to th* ends of the iiril Ime. 

X* Question i6i> bj Mn Tho. Pomtia* 

In th' Atlantic ocean an ifland is found, 
Neither oblong nor fquare, but perfectly round; * 
' In the trenter of which a tower's ereded. 
From whence with much eafe their foes are dete&ed: 
For if Neptune but fmile* and the fky be ferene. 
Four leagues * from the ihore is tl^ horizon feeo» 
• We being at anchor, o'er the top o'th* lyiaft, ^ 
From the top o'th* tower a line being paft, > 
Did bound the utmoft (Iretch of fight at laC^. J 
" From thence we fet fail> andFU tell you in (hort^ 
The diftance f we ran, to arrire at our pons 
And alfo our courfe % as corret^ed at noon, 
PerformM with great care by the height of the fun: 
Which, to my furprize, neither higher nor lower, 
Was cut in two halves by the fore- nieniion'd towen 
The height of our mail; from the water's here ihown, , 
And whatever clfe is moft fit to be known 5 ; 
Wiiich being fuppus'd, what I want to be found, 
Is the tower's juft height, and land's compafs round. 
Befides, when you're got in this figuring (train. 
Let's know the fquare miles the whole doth contain. 
• Note miles to a ^grce^ ibr<e of -which are s. kague, . 
f Our dijlance ^ of a ie^ree, 

I Our courfe N, iy K. x** 45' £. #r 14® from N, to £. 
i Tin height of the mafl from the fitter ^sfcet, Ut. «4« stt* M if 
tU ttmftrM^ 1^ • Thejbifs dijiance frem thejhm U 1*2^3144 kt^»tt» 

XI. Q^ESTi€H 162, hy Mr. C. Mafon. 

It is required to find twb fuch numbers, viz. A and 
that th^ fum of the aliquot parts in may be equal to \ of 
and the fum of the aliquot parts in B equal to % q£.A» 

The 
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Mo* «8* N B W Qj^ E S T t O H 8. 

T-ie P&izs Qj;b8TI0Nj fy Mr. Pointm. 

From noify courts, and from the jangling bar* 
Where lawyers tongues proclaim htigious war. 
My friend withdraws, to his paternal f^^at ; 
A golden mean betwixt too imall, too great: 
Where nature's wants Hill meet a full fupply. 
With ample room for chriliian charity.: 
For great eftatcs but foiter up and feed 
Tliole vices which their own exceifes breed. 

Here Strephon liv'd in plenty, free from cares, 
And bleft coiucntment crovvn liic circling years : 
Vice here no favour found; 'twas virtue s cuaic. 
Where good and wife did evVy day refort, 
A foe to ignorance, a friend to truths 
A prop to age, a ftar to wand'rtng youth : 
To th' fatherlefs, a gracious father was. 
And ne*er forfook the mournful widow*8 caofe. 
A friend to all ; for aU by him were fed. 
The rich with wifdom, and the poor with bread. 
Ueav'n markt the man, from peaceful realms abpTC^ 
Saw all his a<fts fpring from the fource of love. 
To that great God, from whofe refulgent throne 
Whate'er of good \vc have, is fhower'd down» 
A taithful fleward of his llock in truil, 
And to reward him heaven tIioup,ht it juil, 

' To a!l the good he had bellow'd before. 
To add yet one, one pi ccious blelTiiig more; 
A blelling, which to mortals here below 
Is feldom fent, and none hut fav'rites know, 
A virtuous wife ! To whole capacious mind 
Both Wit and beauty friendly nature joined: 
And as theit years, fo did their iuvts increafe; 
They Kv'd contented, and they dy*d in peace. 
Fitil well they knew, death but removed their feat^ 
Did not extingnifh life, but change its date ; 
Where is difphry'd (O ravifhing lurprize ! ) 
Rich fcenes of blifs, and glory m the ikies : 
Two fons, their virtue (hare, which at one birth 
Their pious mother with fmdl pain brought forth* 
His lands he gave, by good advice in law. 
To both fo fure, that it admits no flaw. 
The cafh and goods your judgment maft decide; 
For fo by will it's plainly fpecifv'd. 
By wliat below is in few words dLclar'd, 
The way youli find by whicli it rauit be ihar'd. 

Diary Math. ' Hh 



*5|o L A D 1 £ s' Diaries. [^BeightonJ 1751. 

. Call the eldeft the yoongaft c : Then let b-^ c^a^ 

then ^ + J = ^ per iaiiicfs will : D hath a yearly income 

or annuity that will fall to him feven years hence* and 
^ence to continue feven years ; which fola at* 6 per cent. = 

tt/ab^ and the rent zz^ca* Quere al 



1731. 

^lejiions aitfhvered. 

I. Question 151 anfwr'd by Mr. Rob. Fcarmfide. 

* * 

IN the fame time the ball de&ribes 
B Et another body let fall from 
E ^6ti d fall the fpace^ EF, and 
confeouently in 9* lo*^ time, ivhep 
the ball is at i/, an heavy bodywill 
defcribe CH = i35«*4 rect. Then 
as cofine $1^: B soocrfeet : : 
line 31' : CD = 1201*7 feet ; con- 
feqnently the pillar's height = CH 
^CD =: 149*7 » feet = JB. ' 




The fame anf'wer'd hj Mr» Wjn. Griaimctt. 

Let B// reprefent the pillar, .4 H the diftance the ball 
falls from the bale of the pillar equal to icoo feet. Ltt'CH 
be perpendicular 10 AH\ B C the line ifi which the jjrojeaile 
h diiected, in which it would move equal fpaces in (_(iiial 
limes, were it not di'fle(51ed d<Avnwards by the force ot gra- 
vity. 'Tiskn-Jvvn all projccuius wil] (i'ejeding the rdillance 
oY the medium J defcnbe parabolas: therefore B C is the 
tangent of that parabola, BD is parallel xt> AH the ho- 
rizon : draw IM H parallel and equal to BCx confequently 
M H is an ordinate to the diameter -tf/W. Then in the right* 
angled triangle BDC there is fufficient given to find the 
iides. And (mce the velocities of aH proje^ies in the feveral 

points 
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No. 19. QJJB8T10N8 An tvuL^Ktiy. 351^ 

points of the curve, are as the lengths of the tc*ngent8 to the 
pard-bola in thofe points, intercepted between any two dia- 
meters; therefore i96'= a^^-^rs^ divided by 9' (:=: number 
of feconds the ball was in iviucion) gives 154*34 the velocity 

in a lecond ; and the fquare of the velocity divided by i6tV 
feet, the fpace a body defcribes in a lecond by gravity, gives 
the parameter to the diameter j^/, -7. That is (per conics) the' 
rectangle under the intercepted part of the aianictcr taken 
frum us origin B low.n tls . -/, and the paraiiietcr, is the ' 
fquaic oi its correfpOiUicnt femiordinate : whence the para- 
meter is = 4028 43 ; and the fquare of MH divided by the 
parameter^ gives BM =13515. But BM —JM=i BA = 
149 5 the height of the pillar. 



* II* QUESTION 153 anj*wer'd» 
Produce HG to L, and draw Fm and CP A" parallel to PB^ 

Terii.sEuc.(i)CP :GN :: PJ: NH. n h 
Per altem. (4) CP : PJ GN: MH. ^f ; 
Per comp. CA i PJ iiG H i NH. \ \ / 
Peraltern, {(,)CA xGHw P A \ NH. ' * - 
Per (kps 2.6. (7) BP\ BNi : CA : GH, 
But the Z MCF per hypothelis is 4 a 
right angle, and C MF is a right angle, 
and confequently C£M is i a right 
angle, and therefore CM or L F ss FM /f — x- nriy r \ 
=hK. Moreover DC=i?P per hy- ^ -f^J^I^ J Jk 
pothe(is» and DL^BN per conftraffioQ, Therefore 
Per.ftep7. {%) DC i DLixCAxGH. 
But per fig, (^)DCiDLiiCAiLF. 

^^r*E.^^ } ^'^^ CAiCHiiCAxLF. 




♦ II. Qj^BSTIOH ijr«. 
Tills conR ruction m>iy be otherwife dcmondrated thus : 
As DC ot BP I CA D F : FA (Eucl. VI. 3) DL : LC 
or GK (Eucl. VI. *), but.^P i CA : i £N ot J>JL : G Hi 

Why the propofcr of the qucftlon calls SpeideiMjj the name of- 
Euclid, I know not. His name w^s JohHt ** appear* by the bookt 
which was pubiiihed in the year 1 6 1 7. 

'ah* 
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Anfnaci'^d by Mr. Will. Grimmett. 

The geometrical demonflration of this problem may be 
eafily fcen from the propofer's own fcheme, without aoy 
previous conftrufiron, (viz.) Since there cannot be but one 

fquare infcribcd in i!iat pofition, and that Ar6"*is equal to KF 
each fubitnding an .iDgle of 45*^ (per prob.J ; tlierefore if we 
prove that KF is rr OH univerfally, it is aemonilrattd ; for 
KC is equal 10 (which is fuppoicd.to be a hde of a 
fquare.) ^ . . 

Demonjlraikui 

From 37 Euc. i, the triangles DCB and D/IB are equal ; 
and if ap infinite number of righL lines as JKH be drav, a 
parallel to the common bafe DB^ the parts of thofe line« 
v.-hicli are intercepted by the reTpedive fides of the triangles, 
will alfo be equal, ^hat is KG^FFl\ which is Cavalenus's 
method of proving the triangles to be equal (which is the 
method of indivifibles;) therefore if to both be added or 
fubttad^ed (as the cafe requires )GF^KF:s^GH. ^ £. D. 

III. QuESTiOH i^£^ anj'-jiered bjf the propof^r. 

-As 1T3 : :?55 : : 66 : 207*35 inclics, the arch defcribed 
in \ of 1"; and -207*35 fquared and divided by 66, the double 
length of the fling, 15 = 651*03 the centrifugal force.' But 
the defcent of a lit avy body iii -f of 1" is =: 86*zc8 inches: 
whence the ceanifugai force is to the force of gravity as 
6ji*4 to Sj'7 or as 7 6 lo,i. 

Thf fame anfwr'd by Mr» John Ommgnney. 

The flone, if let fall out of the fling when at relt, by the 
force of gravity would defccnd 857 inches ; which call b, 
Now let F be the force of the ftone or tenfion of the firing 
when at reft- and E that when in motion. The lengths gone 
over aie always proportional to the force iniprefsM. There- 

• Jtj b ' 

fore T t E :x b I — iht fpace defcended through with 

the force E in the fame time. Let r = the circumference of 
tiieiling = 267*344, and J = diameter = 66; tlien, by Sir 

Ifaac Newton, ^ = Whence FiEi: dbicc. That 

a t 

is as i6^9'i to 4a99r9, or as i to 7*i9^« ^E*L 

X. ' ' 
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* IV, (i^fiSTiON i$$ a^fwr'd. 

The niii^nhcr of ofciilations in each place being equn!, will 
be as the time in one place to the time in the other, viz. as 
1440 to 1442. Let 77= earth's radius, and a := radius and the 
height of tiit mountain together* the force oi gravity being 
inverfly as ihc iquare of the dilbnce from the center, we 

ihall hare i44t» = lAAoa^ and s 6991 69^ = ^r; 

1440 

from which fiibtracbng the radius of the earth = 6981000, 
remains the n)o,untaia*s height == 969S ^ards = si lu^l^s J^S 
' yards. 



V 



* IV. Q^UESTION 1 * 

Umveciallj, tlM lengthi of pendulums being diredtl^ a» the foree 
of gravity drasm into th^ fquares of the times of vibration^ and 
the pcndutom beings of the fame length in both cafes, we ihall 
haite /l* zs. FT*, putting / and / for the forjc of gravity an4 
;ime of vibration at the earth's furface, and and T for the fame 
at the top of the bill. But tiife force of gravity is invei flly as the 

iquare of the diftancc from the eaiih's ccnttr ; that^is / is as ~, 

^d F as ^ ' ' ■ " > putting r for ihc earth's radius, and x for t!ie 
r -H A 1 * • 

/* T» 

height of the hiU| then the above equation becomes ~ r:- ^.— 

or - i=— Again the time of a vibration being iaverfly as 

the number of vibrations in a given time, «ind the number of 
vibrations being as 1440 to 1438 ; the fame equation will be* 

come r= • ; Kcnce x sz rr— =571^7 

yards zz the height oi t.»e mountain required. 

Corollary . 

I 

Hence it appears in genera!, that if / be the time loft in the 
time t'; rben 24hrf. — 7 : f ; : r : or, becaofe 14 hours / 
is nta''!y =r 14 hr^ it will be uearly as 24 hrs : / : : rixj^ that is» 
the whole time >s to t?.e time i^H, as the radius of the earth to^he 
height of the hilJ. 

H h 3 
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AnfMicr'd fy Mr» Geo. Anderfon. 

The length of a pendulum vibrating feconds on the moun- 
tain's top will be = 39'C9 indies ; thcrcForc by Huygen's pro- * 
p(irtIons ihe fpace delcciided in a lecond ot time on the top 
of the nv'Ui.t.iin will be i92'9009 inches; and the fpace de- 
fcemlcd in a \ibrp.iicn of the clock is 193*4437 inches : And 
tlie gravity htw^ ckun'd by the fpace pals'd over in a fecond 
01 iinie. From corol. 2, prop. 5 theor. Principia Piiiloiopiux ; 
put r dearth's radius, x ~ niounrain's height. 

r* -4- a.vr + .V* : r* :: 193'44 : i92'9. 
/*na therefore .v = •c»i4Ci9/* = 3i337i'7768 inches or. 
^8ij*99 yards 01 y Sill miles. 

V. Question 156 anfiverd ly Mr, Jolin Turner. 

Let 5Z>=sl=5; i55' = ^ = 4; ^/ = tf; />/ = /H-tf; 
and jft^i — • Then we have 
K% it I ec II ti aa ^ 



cctt — Itaa 



ft 

/X. Ergo ix 



= Ic^uare of 
^ ' ^^^^ 



and Cx 



tt 

4ccaa 




This multiplied hyvtzna, 
makes the area of the re^l- 

angle jwx6^=:atfV := V : 

But this, by the quefliou, nuiil be a maximum; tiiertioire 

the fluxion of / which is- ^^'^'" ^^^^ - =: p. From 

bence 64ccaa = $%cett: And ii = /y'i =: 3*535:^ And 

9tf = V/ is =r 7*070, and yvj or xC ^ 5*657. Again for 

the grcatcft cyltoder, fuppofing it to rerolve about the 

f- r ■ r J I f^cctt 4ccaa 
traniverie axis, we found above ^ sj • 

]trgo cx fquarcd is = ^^^^^ ^^^^^^^ » niuhiplied by 
t;/ =: stf mud^y per quclVion, be a maximum. The fluxion 
of ■ . . IS Zcctta — %Accaaa = o. Hence 

wc hiivc by divifion and trarfpcfition a = /i/y ~ 5^*887: 
And t / 2 ^ 5*7 74 the cylinder's idtitudc, and or 
the diameter of the bafe =s 6* ? 3 a . iEi ^* /• 
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* Titf fropofer's anfwer* 
Put if =s i^D, csinB^ x = D», y^yv. 

Then 2;- and r/— ax the fides of the parallelogram ; the 
rectangle, of which is 7,yd — 4^;',* the fluxion ot which, if 

a maadmaniy is a rfy — 4xjr — 4 yj' = o, = — axjr — a jyr 
= 0. 

By the property of the elllpfe dd : a : : rfaf — : jyr. 



In iiuxioDS y = - i^ . Which fubihtuted m 

idVdccx^cfxx 

the 



* V Qu E S T I O N 156. 

In the foiutton of qucflion 74, at page i3i, I'c is proved that 
CE-rr C.W\, {fi^ibtfis- to that folufion] and EF— ^^?^Vf; CB 
being half the height, and EF half the diameter of the cylindcp, 
nrhen CA is the remitraniverfc, and C D the femiconjugate axe. 

A|pim, fiippofing CE and EF to tie the halves of the length , 
«nd breadth of the grcatcfl infcribed parallclogramj by page xdi 
SimpfoQ^s Geom. zd edit. CR U — \ CT, and KFzn iCiCj but, 
by the nature of the cllipfc, CS : CA : : CA : CT or *C£i 
heaec CEzzCA • And in like maunci KFzz CD^i. 

Corollary * 

Hence, if / and c denote the whole tranfverfe and conjugate 
axes, 

Then iVi = length. of the grcateft rcdangle, 
= breadth of the fame, 
\ct c= area of the iame. 
And ^Vf ziz length of the greateft cjrUndery 

= diameter of it» ^ 

V 

tflli. zz content of it, puiting H^'iH^9 

\ 

\ 
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ilie forme r,we have 



accx — 2CCXX • /dccx eexx 



ad 



^ccx-- 



tccxx 



— y X 

d^decx—€cxx 
dx dd ^ -^idd. 

Hence x = i i — ^ 



;:rt=r = 0. Which reduced, thea 



rs 1*4645 = Dv: from whence 



wrx will be found = 7*071, nnd my =$'^5^^- and the area 
^chegreauft paralielogram = 39*999999* 



VI, Question 157 anj-jcti d hj Mr, Geo. Aadcrfon, 

Id contcmpl tilng on the folutioQ of the 159th qucftion, I 
hit upon the following lemma, which I find to be fo ufeful 
in folving aftroDomicaTquefHoDS of that kind, that I believe 
there can no fudi qoeftion be propofed> but it will be found 
a ufeful milrument in folving it. 

In the fpherical triangle let P be 
the north pole, Z the zcauii, 0 the 
place of the lun : And 
= radius, 
a =: tangent of ZP> 
J = coiirie of ZP, 
Put ^ 4/ = right fine 0 P, 
e vst cofme of 0 P, 
g = codne of G 
^x := coiine of QPZ» 



Corollary. 

In queflion T57 there is given the latitude of the place» 

and the altitude equal to tl^ hour from noon and to the 
azimuth^ to find the latitude of the ftar (or declination with 
refpc d to the fun); therefore in the room of ^ in the lemma 
put — XX (:=Jiiri£of the hour) and there will be had 
eH'dax X / =s yi — xx^ from the equalitv of the hour and 
and altitude. And now to anfwer the other parts of the 
queflioUy becaufe the aziibuth is equal to the hour» therefore 
the fame x ftill' reprefents the coflne of the angle (t ZP^ and 
the theorem muft be fo tranipofcd that 0 Z P may be the 
angle contained: wherefore unce / P is one of the contain- 
ing (idea of the apgle QZP, as well as of the angle 0 PZ, 

thet^fore 
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therefore a and / may ftill ret ain their former office, but 

for d muft be wrote ~iSS^ f^^ li^m/'wuf ftwd 
g writ e e, and for <■ pu t .v, and then the lemm a wUl « aott 

thus ^M-axv^i — X = But becanie V.i— ffl' — 
lhe th^^ mwillbe;7+/^ xx = . ; therefor e Ironi the two 

equations e-\-axVt- ce ><j - Vi-^ v- 

=s <F, exterminate e you'll hare this equauon s^a >. -f 

— 4/*^3f' Z } + * =^ ^* Which in numbers rc» 

daced will give the cofme of the liour, 

The poj ofcr's anpvier.^ 

Let Vi—aa = fine of Z0 or P0 , ^ = Hne of ZP comp, 
lat. ^o* 38', » = fine lat, a^*" aa*, <i = hne ot the altitude. 

As ^i — aa \.a \ \h : = ime Z Z0P and 

— ^ ^ 

J ^ jEI? — :2 the fquare of its cofine; i-^aaii : : x -r« 
I — a 

: J!—!L - Tcrfcd fine Z ZQP, and ""^^^ = cofinc 

Z Z © P. Hence = i — — a*»*. 

Reduced we have a ='749?4ii ^rie of 48**. 33" = ^« 
altitude and latitude of Pciieus's right iide. ' 

VIT. QuEs- 



* VI. QjJ E $ T ION 157. 

lo this queftioii, U given 2 P, the Z Z =s P = CO«P* 
«f 0P, die triangle being ifofcclcs. Then 

Suppofmg a perpendicular d emitted from 0 upon and bifeiSking 
^ZPf and thereby dividing Q Z P into two equal riglit-aaglcd tri- 
^anglcs; put a zzz the tangent ot the bale ot c.u'h or ot half PZ the 
given cohtitudc, and x — tine of the hypothenure G:P Ot QjZ 
cof. ^ P ot Z i then, by ng^at angled triangles, (i«idius =;) 1 : x 

. : ^ (= Mg. j^P ot Z) : ■ JL s£ hence jr* 

— tf» — and * =2 v'^v'i-* -r- 4** =s cofine 
of the declination. 



« 



Digitized by Google 



3i« 



* VII, Question if 8 anfw0r*d bj Mr.}. Feamfide, 



Ijtt DCzzm. JBzzb, AH^c, HBzza, fm. ^ I> 



a /, its co£ s /, fin. Z C^^i^ = r, 
£n.IIBJ=zmt its cof4 = /, and BF=sx. 



Then will iia* Z / = - , axid iu cof. = 



xx — 3^ 



JtfC^ 



; fio. u = — + / V ^ — ; 



XX 



; IxuBB^D^ 



X ^ 

+ /V ' ; and = 

Whence this 



X 

/X / 




XX 




equauoo jj 



XX 

cr 



bl , /x.t 



bb 



• /X XX 



Mr. 



XX 



Which reduced gives x = 233*10474. Therefore DF ^ 
4ia'59 6*/^ =: 4S7*4> and the area lac. xr. aop. 

This queflion beinjr unlimited, as not determined on which 

wall Bacchus QJT Apollo iUnds, will adnut oit another anfwer. 

YULQv^s; 



* VII. QjIBSTION 158. 

7n this qiieftion it is requiredj aboiit a given tnaogle to eii>cuin« 

feribe another triangle fuch, that one of its angles^ and one of the 
fide? about th.it an^!c, Hull be each of a given niagnttnde ; and the 
fide oppofitc to the given angle pcrpendicuiaf to a fide of the given 
inicribed ttiangLc. 

And hence if upon the given h*ne B H be defcribed the fcgmenl of 
a circle capable of containing the given angle the problem ti 

reduced to this : To apply a line CO of a given length between 
the circunilcrcncf of thit rirclc and tiic line CV j-u^fi^iof^ 
and i'o as to pais through the given poiui if. 
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* VIIL Quest iON 159 anfmerd hy Mr. Anderfon. 

Given the latitude, the fun's decl-nation, and the fun's 
heat, as the fine of his altitude and contmudnce above the 
horizon (viz. as their produil) for fo I take it, and was fo 
inform'd by E. Stone, who proposed ikc fame qucilioo in 
his preface to lioipii.U 6 iiuxions, ' 



* VIIL QjjEiTioN 159. 

« 

Put « and ( the fine and oofine of PZ, d and i =: fine and 
cofine of P3» HISS the fcmi-diuraal are, x = the 'hour arc or 
^ P, jr £5 iti fine, and z s: fine of the altitude or cofine of ZQ. 

Thcu mz x z zr a maximum, pci ^uclUoo, 

OC fll2 -t- AZ 4- = 0« 



^ f V V 



But z a + dsd^i jf^ f or 2 — • ~ ; and 




or ee '•^dsmj — ^ixy ds — jr» s: o, 

— dimy -^r is^i 
and hence 2 = . i 

dsy ^ 

Now this equation maj be refiilved after ioreral difiecent man- 
tiers. One method It to Atbftitute in it the v^^ue of x in terms of 
y in Tax infinite ftries|. and this will be like the two original ibiu- 
tion' : Or a finite approximate value of x in teroitof y maybe 
fubflituted for it, and then the refuhing e«|nation will he finite : 
Or fomr method m ly be ufcd for approxim;iting 10 the v.ihies of x 
and y imnitdiately from the equation as it (lands above, which 
will be cancrt and fooncft done ; and the heft method i or that pur- 
pofe fecais to he this; by a tew trials lind ^ z= -5 nearly, which 
fubfUtutcd in the above form, a Qcar val^ie of x will be found; 
from a table of Gues, to this value of x take the correfpondcnt vaUic 
of 7, which written in the above form again, there will be had a 
nearer Taluc of x i and ib on aa far as necdTary. 
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Lemma # + <^<7x x / = (iae fun's altitude, as in queilion 

tj7. Batif+2X> + — + -h it the arch 

a 40 lift 

J « g 
bdoDging to and h — — -^.y* ^^^y &c. 

(putting ^ = ^ of die circumference) is the complement of it, 
and thcrcfure the hour from noon: Put r = the time (viz. 
the length of the arch of the equinofti«d) pafsM over frora 
fun-rifjng to noon ; Now it is m^mifeft the aforefaid phieno- 
meoon will not happen before the fuo's arrival at the rneri- 

diaot therefore r + ^^x— jx* — ^xf^&Lc. 

6 40 iia 

is tl.'j fun's continuance above the horizon, and this multi- 
plied by sr sd^ X the fine of the altitude, and tlu own into 
Buxions and reduced gives 2jd a x + is ex^ -f- f/i/^ix^ -4- 

s dar '^'sJab'^sc^m, And therefore x = 



The propo/cr's anjhutr* * 

I,et f?i = the rc6Kingle of the fine confi. lat. and co- 
tlcdlnj-tion, / = fun s alt. at 6, = the length of the iemi« 
diui nal arch, and z the length of the arch from noon. The 

coGne of the honr angle from noon is = i H ~~ 

J ;i4 720 

&c. and, putting m-^p^-^^ Ac iine of the fu»'s altitude 

will be = — .'-:r- +^ . ^» Which mul- 

2 24 72Q • * if 

tipiicd by n-^z, and liiiown into fluxions, &c. gives 

-^a*+&c. Reveis'd 2 wai 

be = '5c6t4 (die r*idius being. i) confequemly die bour is 
xh. aucruooo. 



IX. QuBS-" 

1 

Digitized by Google 



f . 

IXi Qu BAT ION i6o anfmi^d fy tie autJhr Mt. Vkafmp 



L«t 4D ss i == 40^ JVe* ss ^ =3 d^%. Z 
3: 30*, a DC JF' ; * 

Per 4 7 I , iZ-T^ + cc " / 

JB; for which fubiiuuie^:^ 

then » : 2 : : ^ : - ss». Z.BAC\ / V^^'a/ 
h b c c 

47 If — a a, i.e. ^^^-^ — ccddyy'=: ddj) aw. 

for j'j^ put its value. Then ii^ 4- j( ^tf ' ^ « ^%hca 
bb c c 

— -j^ — H — which, reduced gives = x8'3* 

- ' - n 

! ' Avf'wer'd hj Mr. John Bulman. 

, On ihc given fegment D = 40 chains (per 33 Eucl. 3) 
deftribe a legment of a circle which fhall contain the givea 
angle ABD = jo*. And from F the center thereof let fall 
the perpendicular FP upon AD ; make PI? = »3, and draw 
RB paralkl to AD meetitg the eirdc i& if; and let fall 
the perpendicular BC. Then the lines FB^ FD^JA will 
^Jl-^e eqnal a» being radiua'84>ftht fame cirde* 

The angle AFD is donUe the angle ABD (per %o E. %)% 
therefore the triangle AFD is eq^viilateral, and confequently 
eauiangular, each fide being 40 ch^s, and each angle 600, 
Then — PD^ = FP^ (per 47 E. i); whence FP =s 
34-641, and FP-'BCzz FR = ii'64i. Again FB^ — FR^ 

- RB^; whence = si'^fii smd RB PD = DC:x 
\S'26?6 ^the diftance of the neareft njark from the end of 
the firli line : Hence BD may eafily be found s= a9'i62a 
chains, and ^^=:6a-6438* ^EJ.\ 

X. Question 161 anfiuer'd by the author. 

♦ 

. '^^^ longitude is %cf 13* a** 24"^; from wh5ch andjtwo la- 
titudes IS found the towerV dittance i%\ The arch of 
diltance between the fhip and horizon fs 7* 3* 16'" 43*"'-^ 
»6' la" = 33' 16'" 4';''". By which 326'! 5264 vards is the 
tower s height; and ^'daoa leagues aieiilaiid*s comfrafs, 
ailo the area 2193^^^^^ fquare miles. 
Diarj Mat!:. 1 i Several 
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S e w fil hm attempted the folutionof this queftion; but 
differ viddT ftom the author, tiz* Mr. Grimmett and Mr* 
Mmlwmn make the ifland*8 compafs 657 leagues ; Mi* 
miontey 50 leagues ; others s6 leagues : And not koowiog 
after wh;it method the author proceeded for his anfwer, or 
whether there be not ibme miftake in the maoufcript of this 
^uefiion ; I (hall wave giving thofe other methods till a 
Itiaer oj^portunity ihall tet this matter right. . 

XI. Question 162 unfwer'd lyf the fropojer Mr. Mafon. 

A =s 404: 46j« 



Mr^ Robert FcamfideV anpwer. 

Let 2jy Tz fum of tli" aliquot parts in /! \ and iz ~. fum 
of the aliquot parts in B : Then }y will be zrfecond number 
£ * and 4 = y^. Now j-ha4-4-+-s-h22 r: %y; and 

I -h 4-.V 3 s zj? — 7. Confequentiy the &rii number j 
\Viii be found to be ao, and ^ = 3 ' 

For x-i-» + 4 + i + iois = x^; and I + 3 + iX ia 

~ Jfr. Grimmett^/ mfwer* • 

It is. fappoied that \ot A n m integer, becaufe the (um 
of the aliquot parts in i? is = to it; and likewife y of ^ is 
an integer for the iione reafpn ; therefore the number A 
muft: be a multiple oi^i tfud the number J^^'a multiple of 
Make therefor^ A^Aa\ its aliquot parts are a, 4, 2, z 
the. fum of which is 7» Put alfo ^ = 3 ^ ; the fum 
of the aliquot parts of wlMch is; ^-¥4% P^r quelKott 
+ 7 = atf (=T^); a:lfo ^ + 4 = 5// (=; J J^/). Whence 

II is ficmpd = $; add r= ix*, Coiifequently 4^ ^ao=; the 
number : and 3 r =: 33 ^ ' 

Ti^ Prize ^ejlion anfwrtd bj Mr. Rob, Fearnfide. 

Letx«^=: AJ'^ =^»^^=^^i then 4- —^x^^— a^^; 

confequentiy jc = js and » « Now by Ward's 

Thtprem, 



Digitized by Google 



No. X9* Qjr ESTiowf AHSWtiLSa. 631 

3 

Theorcm^ p. 271, we fhall have (putting r = V\m =s, 
x'50363, » s ro6) ■ r =: aaafx = rent 

whence by fubftituiion, &c. x* = X — : = 3'c3i6. 

Then =: =: 44*047J79> ^^'4^3547*^ and <7 s 

I7*6i903.* 



* Tb€ V% 1 Z E Qu E S T i O N. 

In this qoeftioA, for determining the tlircc quaatilics, X^y^z^ 

there are grren the- cwo equations x jr s 2, and V + s: x : 

And the third equation is to be made out from thefe followlsg 
conditions, via. that ^^xz is tiie prcfent value of a yearly rent, 

3 V . 

whkb is cxpreflcd by \^yz, to continue for 7 years, but the firft 
payment not to become due till the end of the 8lhyear; the ' 
tmli ot monev being reckoned at 6 per cent. 

From the two firft equations we eafily find x s£ and ^ = 
eonftqueiltly the yearly rent becomes V — '• , and the prcfent 

of it V^^y- <» t\/j* ' But by any Calculated tabic of rcvcr* 

iions at 6 per cent, it appears that thr prcfent wivrth of one pound 
due 8 ytai.^ hence is '6 j,74, the prelciu value due 9 ve:irs Iicncc 
•5919, the lame tor xo yens -5$^^, lor n years 'SxcJb, tor ti years 
•4970, for 13 years -46.88, uiid tor 14 years -44^3; the ium of 
thele is s'JiifJ .which is the prcfent of i for thofe 7 ycay#, 

and confc^ucntly 3 7 1 a (? V~- = the prcfent value of v/ * 
annuity fof ^hc fame time, jind which muft be equal to x ^ , t^ ^t 
is 3-7116 \/*L-~ x\/-l fccncc thcnzis=:3-7Utfi X- v/ £ 
= 3 '7 1 a-jj ^ X — ^ 44'04»» Consequently x — a6*4a ja^ 
and f = — s= *7'^i68. 
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Let 

Hien 

'» + 4 

7-^7 

7x9 

14 extr. 
Will be 

Will be 
. Then 
1I8 cab. 

19X&-T- 



8 

9 
ic 

II 

13 

14 

15 
16 

17 
18 

2C 



Tie fam$ cthernvlfe anfmfti. 

= the cafli to be divided, 
' hzz B's part, 
c = f 's part, 

^ — J* =s per qucftv 

, <j 

ss a* 

5 

^ — ^ = — =5ir*spart. 

3 3 . 

^Q^^ = the fc^uai e of the ^m chale, 

the cube of the yearly rent. 

10 . . * 



=6" 



;/iir=thepurchafe (whichperWard,p. 246 theo.>i 
r/3w'^ 4- ^ = the value at the time of purchafc, 

which p^r %A theor. Wantt p* 249* 
%rfmh-^%fnh _ Cput a/«=sy; and 4f»=z* 
iir^tr-i- ^i ^ l and //r — -f- a / = </. 
>:b -h zh 



h = 



Cafh to be divided :s 169*550937 
The tnmiity or imone = 0*577919 

pnzeof itb dtviei fcU to Mr. Rof. F^rfi/Uk^ - 
End of the Elift Vblnme. ' ' ' 
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